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NOTES BT THK 

I our knawiefljia of one of tho ohsfureBt departments of PiJiPonlokig]i; 
Si CjiMiclciG and Slar-lislKiB, a new genus callcii Curloe^toidm,. 
ling disnnil species of EehinodcnnB, is described bj K. itiUiii§| 
ttxA 3. W. Salter. It ia rvuiArkable thnt the Canodinn Lower SiluiiM' 
< hdve furnished twenly-oue ppeeies d' C'ystiden, while in NMf 
f iTork only one hna been fouud jn t^e rocks of that sge. 

During the ^mi yoar, the remarkable work of D<.> la Riv», a 

k iWdty, luia been completed by the publiration of the third volume, and 

~ ' « entire work may tiow be regarded as the mutt <-otnplete treMise OB 

wlg'eet of cleutricity e;itant Ab to the cause of lerreUrial n 

m, tbn nuthoT inclines to the thcorv, that it resides in the 

h ndB upon the earth oil in tho ordinary eiipcrinient by roUtii 

_ let ae(9 upon a body having a rotating movuiuisnt But wh« 

libe DMgnetiKD of the sun ? 

W Williin a very recent period a newspaper in the Mnon, or n 
t^«ir ZcaUnd langnago, has been startud at WeUingtou, N. '£. 
tailed the " Messenger of Port Nicholson." J 

The London Alhenawn lor March 13, lEtSR, contains a lettA J 
Capt. Freclinn;, Surveyor-General at Adelaide, in n.>s]iect iL " 
cxploradons undertaken ra the central part of Australia to doteA 
whether a navigable inland sea existed there, as bus been nippo 
^-2^0 water was fonnd on which a boat would float. " 1 was away," I 
ITapl. Froeling, " more than two months, and during that tumc ( 
B travelled a thousand miles, and 1 verily tielievu that Hig; 

O other country in the world where bt ' "■ '- - ' — --^ 

emilar npace. Il is really wonderful K 

Ke on the hills and plains as on a newly Macadamized rood, ns wel 
the absence of ^rtsa in places where the stones arc nut so ttilat 
•prowl ; but all this barrenness may easily bo accounted for | 
\ Ibe Act that but liltio rain (alls to promote fertility. Occasionally, 
l^in Maivh of this year, an extraordinary raio-f^ occurs ; then t 
crocks, which are for yeais together dry, pour down i 
Vfduiue of water, flooding the lands in their neighborhood, t 
eventually discharging tbenisclvea over a vast, slightly boUowed plaiA 
which dien has all the appearance of a lai^ inland sea. Test il^ < 
faoweviir, as I did, by walking three miles into it, ami you then see tta' 
tnie characl«r, and are able to state posidvely that the summer heats 
will not have continued long before the whole is evaporalud." 

Cuiin^ the past year anodier Kuropcon expedition into Central 

Africa has been orgBni7.ed. Its prqjoetor is Baron ton Krafll, whoso. 

intentioti is lo visit tho interor of iiouJan. Ho has embarked ibr\ 

[''Tripoli, and will probably lake the route from Ouai^la to I>jebel Uog- 

e which lias never Ix^cii folio weil by Europeans. 

r from Baron Kratll to Humboldt, dated April 10. 1858, 

n Algicn, expresses the desire of llic author to continue the dis- 

TuriM of Dr. Barth, so for as limited resources will allow. He will 
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n Um" iiK'Ognitoof a Turkish physician, providpd with allopalhic 
i bou>ceii|iaduo inerliriDeB, anil atl«iideil bv an Algerina Moor, who 
a ncquaiiiiuJ with the native method of pracdce. An aneroid bai'O- 
raplur. wvenil tliemtomotera, two eotnpasaes, a chronometer, a sextant, 
and a tolest.'ope, are the icstrnmentH which he carries. Ho int«ndi, 
hunvTor, to devote himself chief))' to euch obeorvations as can be made 
willmut hiK iustrimicnte ; to collect minerals and plants ; to inquire into 
tlic trade, language, history, and literature of the people whom he viffila; 
and to determine with the gTeat«at potiuble accuxaey the various routes 
of (raravans, and their various noppiug-plocos. 'The route of IravBl 
vhiuh Baron Kmfil has marked out for himself is from Tripoli lo 
GliBikmcs. and thence fo Ain Solah and Timbuctim. Then he pro- 
fOKis tu visit Lake Tsad, and aAcrwanls to go, according to his strength 
and means, either east to Wara and Dnr Fur, or north to Bilma, Seg- 
gadom anil Uiirauk. 

lUiliert Stephenson, the eminent English engineer, in a letter ail- 

drc»cd 10 the London Times, thus expresses his views in reference to 

tha fiAKiibility of ttie proposed ship-canal acroiu the Lithmus of Suex ; 

" I should be delighted," he si^'s, " to see a channel lilce the Dnr- 

dikiidles or tho Bosphnms penetrating the isthmus that divides the Red 

^'ii-j, from the Mediterranean ; but I know that tuch a channel is 

'iipracticable, — that nothing can bee(rectcd,cven by the most unlim- 

I'lt ejtpeiidilure of time, and Itfii, and money, beyond tJie romuitioD 

t ?i<i;;iiii'il ditch between two almost tideless seas, unapproachable 

-liipd nndor any circunislances, and only capable of being 

. ill vessels when the picvalcnt wiiiilu permit their exit and 

I believe that die pmjoct will prove abortive in itself 

IS to its constructors; and entertaining this view, I will 

:< kin^i-T |H.'rmit it to be said thnt by abslnining from expresdng tny' 

- < 1 1' liiliy on the subject, I am tacitly allowing cupitalistii to throw away 

■ '.I' ir money on what my knowledge assures me to be an unwise 

At a rocent show of the Royal Agricultural Sodety, held at Chea- 
; I r. Hn^land, five steam ploughs contested for the hnndsoine prixn of 

■ .110 ($2.4Sa). Four of the plough* were operated by stenm-en^ncB 
< I .'i| on the field, and moving the '■ shares " back and fortli by ropes 

iikI windlasses. The fifth plough (Boydclla') had a traction engine 
' tiii'h moved over the field. Each of these turned over four furrows 
.iL once, and tho work was well done by them, — all but one, which 
' 'broke down. Tho khI was a hard, dry, stiff clay. Furrows of oino 
^Dcbos depth were turned over, and th(> I'oni petition was very B|)iriled. 
^hfi >uv<^'gb1uI plough was Fowler's ; it executed one and three-quarters 
of an acre in two bouts. 

At the present time, the BoT^hi). or Chinese sugar cane, is ex- 
tensively cultivaU-d in the South of France, and its produeta liava 
constituted a prominent fiMturu in ViHWA aftncuiniraS. ^AiisSsMQ* *A 
2" 
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A pfUcnt fnr nn Iniprovwl slEaiD-boiltr hn* owtililly 1nmi fMowl to W 

i. Konii, of Fhilailclphia, the cwentliJ fcntnre of whii'h In h rloutl chMOlt 

a tiio flru-bux and tabe-^liect, fDr the pnrpnsc not only oT pnvntil 

I <Hf cuiDbuBtlou golDi; on in octunl ironiact wiih ihe tubes ot the baQer, (I 

f '^M for tlie purpose of cqoalizini; tlio heat tNifurt- It rau'lim ths tnbw^ -^ 

^ Tha advHiila)^ tlMmeU Tor this form of boilBT uc: ]l(;lila« 

ttd tbe Qconamical coiuumptlon of Bnthrorlio end blmmlnoua « 

nlttiilK smoko, sparks, or fiat; n greater unoutit uf ]i«Hlln|{«i 

» boiler of the ordinary tonstniction; Ihe flre-box, U 
tr Uio ftxlos, mny be mnch longer cban nxual, to ineure satBdeatd 
a, wMId the distance tVom the ceatne of tba biu-ltdriver to tl 
10 ftont trunk-whtH]) raniuins >horIer tbao In tbo on 
d unuisemcnt, It Is said, for short curres. Tliere li no o 
r jrelgUl, OS the ulhcsioDiBHll upon Iho drivora; nnd,M 
I' Jt.no biglier than common, tbe engine will pull more In coiuoqu 
I JnAxiiicd. In len-wboei en^lnas the orraiimmcnt of 

kow latliose (if eight wheels, huviiiK a flill ittruke-pump hiM 
K AUun fhuue, bunvEun front driver and i.'i'llnder, wbllu the mab) iml^l 
^^icctlj to tbe front driiw, Oicrcby dl^iiciifilni; with the aupvrllnoiM It 
f <qr''ip«dahaiulIea"or combltuiilDn eiuli-«nds. 

FTTTS'S AUTOMATIC BOILER . FEEDF.It. 

The wont of a morhlne which will snpplv water to bollorF, working fe 
jpendeotly of any othor power, and raKulaling the aopplr hy U 
fi •^apontted, hiu Ionic l**^" f^ll' ^t In, moreover, nftcn tieaimble te 

'rvorloiu purposes, without iliB iieccuity of ninnlnK an cni^nc aoMrwd 
MO* of working a pump for fTitiplytni; the liollers. Tu attain tills n 
ineh labor and skill baa been expendud, but, thus ftLr, with apparentlj-n 
KMBs, inaamncfa as the pump subatantlaUy as arranged hy Wall tll-J| 
braafiy tn me. 

An Birangcmeat, however, recently pnl in opemlion by B. Fltw, a 
erlts attention. The prIntiplB Involved l«, li 
from the well or resercoir, by means of a voeunm produivd by the M 
which wttWr is aiibsoiincnily forccil Into the hollm 
inie of sleam on its snrfkce — thus dispensing wlcli the pump Uldli 
iparatns necessary to drive 1[. 
The macbino conslKM simply of two chambers, each Ii 

I, two valvcfl. an apparatus to change Ibo vitlves. and Ihe plpM n 
"•ary (br connecting the boiler, re(ier>-oir, etc. The a 
actio;; — one chamber fill jn|i; with water while the other is dlscharfchti; Ij 
tiwbcdler. Tlio steam, also, wblt'h la uacd to foreu the waler contained In fl| 
chamber Into the lioUer, ia alturwards discharged lulo tl 
and there condenses and heats the water contained in the rhunber; \ 
vaivG ts then changted, and the hcuod water is forced Into the boiler. ' 
olher fhninbcr, »t the same time, being in connerliou with Ibo w. 
voir, U filled with water, liy reaiBon of the vaconm prodikied by the corulifl 
■nilon of the steam prevlonsly cont^nod in It. There la also an IndicaH 
'irtnebcil. irhleb inpcnloiuily t^gisteni ibe whole amount of water sup|i1leii.^ 
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Ionllnary baII-in)Tenior wu invcnttd by Jamm Watt as a piut of tlio 
imt-luc. In this [nEtrumutit twu b«aT)- liulUattuuluHltotiicGXlrenitlloi 
•it iwo iod«, uilimlarad m ihek otber eud witb a rurticiU ehoft, ore mndo to 
: 'iiilo witb ii, [«ociriiig inolkm from the cnijine. Centrifugal force t» lUo* 
ixlunid, vtilch orcrcomos ^rnvjiy and forces tbc Imlli lo (eparate ami m 
4' in a riivleto v dltiliuica propurtionAl to tlus vnlocit}' of the muclilne. Tb4 
' .lIIk uiil Knla aro properly conaccludwIlhulbronie-valvGialhastcsia-pipe, 
' < ihut ttiis is wido open when tbo vslor'liy is bihiUI, and catlrcly closed iba 
n,.>uicni a velocity iiruoched beyond wliicb Ilia not dHirBblolo go. TUi 
i-irummt, Uependlng on gravity for ltd BCfurale action, cannot be UMdon 
' '>.inl a Hliip, where the rolling and pilcbln^ vrauld ihrow it In on IndlDMl 
'■ilUin, in wbich tbu wclgbl of Iho balls wonlil mnlco It act at Iba wtung 
: iLiic. Hi. Tbomos Silver, of Phi tadclph la, obviates tliln Ihalt by adOlng iwo 
lion; bnlla Is equlllbrslo the tno lint, and by nibslItDllng the action «f k 
; riiir; III I hill lit gravity. Tbe four balls of cijuul bIzd are attached to twro 
;■:■ an a, pin through the centre and tlirongh a small shaft. A. 
1 '' 'inthlf ahnn Is connected with tbe two rods half vray tietweon 

I ; he centre pin, and an odjaaiablc alecl spring pushes or pnlla 

II I he movable sleeve, in tlio proper direction to bring the fbttr 

■ U>B shall- The movBble sleeve is connected with the valve, 

. I'tit la of great service to pnddlc-whoci atcaiucn, as in a heavy 

iiiybappciuihiuoiiowbeellKentirelyoiitof water, wfaen the en- 

.111 undnc vi'lucfty, technically cullud" tadng," wblch, suddenly 

... I ho mninicrHlon Of the wheel, may imnlt in the bnwkJng of the 

. :ii.. liiit it is of u mncb greater Import for piopolleis. In tlic«o ship* Hts 

: L'W b as often broaitht out of water by a heavy pitch, and as then ii no 

' lii^r wbeel In the niiter to mfst the power In a nienrarv, the inetmse of 

> ' luclty Id enormons. Two eausvs, then, combine tor brenkbig tbe thaft — 

!i< Tint is, ibfl Kudden blow of tlie sea agniast the screw when TcenterlngflM 

. iii>r: Ibe other Is, the sido foree exerted against the Shan wllcn the pIdM 

: lutotlou of a rapidly rotatjng body is suddenly changed. 

nU'EOTEMEKT IK rROFELLEK ES0JNE8. 

The Hveral dhvct-ACtlng acrcw-propellcr cnicinoi bliherto cvnilructud are 

olifp^^'iol'l" bi the Tullowing partk-ulara, vii.: — Tlie borlioniol englnM 

... ,,ii.v uu. iKui-b spoi-u transversely in tbe vcasiil to admllof buing pbuidlii 

I III' vertical cnglnee pas* (brou^b tbe decks, and prt^ecE ao Hir 

> <:<:r-llno as to tie aiclvM Itir war purpoacs; and all approved 

1-^ uperateon cranks [jlntrd at right angles to encli other, whieh 

: III iiT hearings, miii'b IVIcUoii, and lialrilliy to derangement tKna 

Tiiig out of line. Ill addition to these Imporfiwtions, the exiretao 

I I !<.- cranks, with ibu nllcndant ifrvnt Mctluu on the crank-iilnd 

III say nothing of the lioavy dlajpnial thrust of tbu cotiTiuciln'^- 
ijiis kklbcts lif the diruci-ncting screv/'propcllor engines now in 

(licsc rtimciiltlca, Ibnl wcll-lsnown aWc end vctenin Inventor, 

■ ri, of hot olr celebrity, bos invented n usctuV ^m^unowtvnA \i 
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the Iwo CfUndcn of a double cngtiic in fucb b manner thai tbelr bo 

Mm rant^ with a plane pafHlnt; tlirouKh ihe axis or tint propcUnr 

nenrlj »u, io comblnution with a cortain uranKi^niuuL ut RH'^-itliana, c 

pins, and coanoctliig-Tods.ror itn parting motinn IVoiutbo pisinns to Die tl 

wheroby the invemor ia cnnbled, firstly, to brinu lliu cyUndare 

propnUcr stiaft, and huace (o Monainize space, unci conBlrnct tli 

engine or (^reat Btrength and e(iinpiu.-lncBS. Semndlj', id avoid the dlaj^ 

tiiniBt and IViccloa of tho slidoi, nnnvoldnblQ wben tbc mnneclin^Md ■ 

attached directly to the crois-hend. Thlrdl]*. to operate the ti 

lods fieariy M right angics to each other, which enables the inrontor to p 

dneo a continnoiu molion with a Blnt^lu trank on Ihc propcner ibift 

■lot^e ortuik-pin In common. Vounbly, in employ a cTaak 

■baft much lontpii than half tho Ictitrtli of tiis Btroke of tho piston, O 

(UminbhlDg the heary pressure on crank-pina nad jonmala vlilcb It 

tofore muBed so much trouble by the ovurheating of the bearings, and *ti| 

BBme time diminlBhing the Btroin on Che engine fismo. — Sciailific A 

HTDHOSTATIC SCEEW-PEorELLEE. 

The Sonthamplon (Eng,) Star, daQy paper, deacrlhcs the snccesaAil'V 
falK of K hydrostatic uruw-propcller, or ateomor driven without a sbal^ id 
BOjn: — "AH tliat would be reqoin.'d for (he largest ship nDoat (by tbeiji" 
tjon of thi« itircncion) would be one horiioninl Monm cylinder, plae*Ac| 
I to tha bottom of the rceBel,conDDCtcd to one pomp, alio htT ~ 
j of the veuel, cloio to (he kelutn, woi^ung fore and oft tho ship w1tl^iq|j| 
or Ottoh 1 and by Dircinij water through ttie hollow Ecrvw-propeller, j 

apowarfUl rotnrj- motion, whore only Itia required, namely, in llii; »i.-n«, 
wblch can by this invention l>e driven continuously Svo hondrol ^ir mn .' 
leralnDons per minute; and as tho whole is bnniontcd in a constiiui [ni^; 
of cold water, ihoro ia no poaaible chanoe of boated hearings, lli.- ■-.ifli 
Bnnoanding it on all eldes becomes a constant inbrlculur. The juimii -n 
nuuuuuvring tbo propoiler from Ibo deuk, no matter at wliat rate iLl' tuuul 
y bo sailing, is another peculiarity. 

OS BOn-EK INCRUSTATIOXS. 

A serlra of papers on boiler incntilatlonB hare recently been publl 
■he London Engineer, by Ur. Jninc« Napier, a practical cliemisl of O 
Tbo fbllowlng is bis analysis of scale taken from a boiler in wlllch^ 
water had buen ofcd : 

Cu-bonata of lime. 

Sulphite of lima 



Tho nejtl onalysle t» that of srale taTten from tl 
Bine between GlatL-ow and Liverpool, In whii;h 
"Wowing off." Tliu scale was composed of (wo hiyers; tbo oi 
tooHMJjww&wduHlaiTtU^liWiibe Mbei (.w wum mu) w 



H&ciiunca ASD dbefci, aktb. 5; 

ar. Tlia lUlckniuB of ilio wliulu viubL wiu ulxiut UiivtyoittLlIi of oi 

fKtIrhBle orUniB KI.S 

ltag»-i» « 

euin 4» . 

FvrwxTdnf irau 3A 

Btit 0,T 

■W«(«o/crvit.maUon J.T 

Caiboiiio leia 1.6 



Et oiulyila wag liiDtof lealo ttkeo ftom [he saiaG)K>l]pr,wliIcliw>« 
ifead for the samu Icninb of time, he in tliu famivr uxpcrimcnt, Inii cim 
P.tikeii til " blow uiT " n^^niliirlj'. Tliu si-alc in lliu> rant van onlj' on»- 
iiich ihkk — only onc-sixili llio ihlcliDCis of iliiit fonnod 
n "blowing off "wnaiit'glK'ttnl: 



MJi 



Kl(IWai« 

f«TOXTd of irati, 
hh 
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J show tlint IliP BulphniP of Time [a the moln in^mliont of 
fe dppuiitvd T(y Bcii wnl»r. Thi'j' aleo sfToni viTy 6«tlsfluniryeviilBn« 
le waj to prevent iocniBtationg !iy raru In blowing off itw wtii- 
n regularly , 

g Is liic method proposecl bj- Mr. Napier for the prevention of 
II In all Imiten. He analywa the wntcr to be uecil, nuil If fbatui 
K-urbnnatc Of lime In snepvnslon, then Is no •JltDmll^ 
jifi i''iriii,' ;: fill!, jirming saile. Tlie csrhonnte of liroo eepomto* ftwiu 

!' ir. iind ia kept snapcndcd In tbe Inller while tbewKler 

'I k'r in stopped, It fulla la IliQ bottom In t'oollnK. Mill 

'"' riK, mlbcrei to the Dietal, nnci funna a cruBi. A boiler 

i.-.i. .V..K1 uintWniiigciirboniitcof llmehoj thiic B thin lajta- of 

I '.very ulgtil, anil nt lost it oceumiTlates to a thick atony cniHt, 

I iinvnui llio posBage of the hcatfromthcllretolIicwatCT. To 

I <"'ale, tbo plan lu lie adupt(>il is almpte. In about an hour ufter 

' i- Aloppvil every evening, nncl when the fire is cooled down, Qui 

JwH-i -.bonld blow off the water (VBeiy. This will diSL'harge all the sedl- 

I'ni which haa been precipitated, and prevent it hardening and adbsring to 

Mpii'tii:;h thk method of working lioitcrs will prevent icale. If the water 
I i» cnrbonaia of lime, It will not entirely aufflixi lo prorent Inmta- 
< iliH snlphace of lliiio is Ibo principal ingredient In tbowaur, 
■:-■■' not pn<i'Ipllalo like Iha cnrbonslo. Having by aiialyris lUi- 
iiiiintity of Iho inlphnie of lime in each gnllon of the water to 
I < il, a (ullldent quantity of the cortxiualc of uida \i lo b» em- 
Lirnllie the lalphalo and convert It into the carliuniiic. The oar- 
i.i illaaolvijil I* In be M regularly bitn tlte bunur \i>i ib.^v*< 
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I formoil fhonld be hlorm ofT bvgij pvcnint; wlien ihcwMi 

loriDe boilers, tlie carlionaTu wllJ Qori uens tilt sur&M lrtMa'l| 
I WtirUng.ond II t'nn be blown ufT by the aiirT\iuc wiitviH'Odtt ' 
I ncDtrallzo Ibe snlphate oC linie In ft stenm bnllcr, tiut thft Mmnt'l^ 
1 orxKlA Is tLoelirnpcstwIilclir&nbcuacd. Care, howevur, n 
I %ol to eraplof II or nay other alkali tn bxcobb for sncb a jraniose, wttn 
T tenilQuc]' V> voIatlUiu wiUi tba steam- 



U D recent meeting or the Miuichoater Philogophlcs] Society, Mr. Gril 
it A pApcr, In which he dedcribod the results of expeiimcuts irliitft In h. 
do with a scries of small vceaotH of vquul size, the fire being mulsr Ik 
It, and the flame-bed alone pussiitK under the others. The evn 
irerof the flrst was fbond cqnat to 100, the second to 27, the thMlVl| 
I twod tto fbarth to a. A second net of expcrimenti with larger fcbmIm, IBiA 
I Ihspeof bollDn,c«nobonteB these results. The third eerie* of expc ' 

re made with the Wew of detcrniinini; Ihovaloe Of a i 
I iM a lieatiDg surface, placed under the most favorable c 
I molt shoved an ndviuitiij{Q of IS per cent. 
Ur. Grkhom then dotoited the n^sults of a 
\i cvapomtlon, on the largo sc&le, with reference to eng^o boilera. TbU 
I perlmenls have extended over a period of levoral years, obserraliotM l| 
y jaade dally, and thu results deduced Knm sorcral liundntd recorded dT 
W iOcaa. Befbre beginning to register his results, the boilors w 

t, and by careful and contiunous experiments were put into « 
I ibiuid to be then tlietr best condition for living the beat working m 
$ the admission of air, the ilralt of the chimney, the tixe ot ti 
y , place, Ih« dtitanco of the ban IVom the boilor, the tblcknesa ol 
f And of the fire itself, the form of the Hame-lied.dues.and bridges. IbiJM 
luun stated that In the case of one boiler, the alterations had l>cen n 
It least 30 times for this purpose. The experiments wi( 
I 18 hours duration each, and nuin]>cr fMrnSOto 40 for or 
I commnnd wag maintiUned of the dralt, which varied (Vom O'S to O^r Ift^g) 

water, and the icmperalure of the dron at the bottom of 
I •tMC was generally sulBcient to molt lesil (GIQ' F.), hut never eini 
\ Tha conelusione wlilch Mr. Graham arrived at l>y means of these O) 
vera Uie following: 
1. That the boiler usaaily caUod tlio " Butterfly, or FIshmoath b 
I Jtot hmg and 7 feet diameter, will, under favorable, but what n 
T oitllnarx drcnmstancos, give with the Wonley eoal, for eaeh pound it 
|>t)anit,B'2eilis.orsteami or, not including' the heating of the feed.* 
(W to aia' F., 9-C7 Iba. 
9- The boiler usually known as James Watt's " wa^n-shaped b 
k ft. S Ins. long, and fl ft. G Im. diameter, will, imdcr similar c' 
I .give 8'80 lbs. of Btcara 1 or, not Including the heating of the fee 
\ 80" P. to 2Vi' J., 10-aa Ibs. or steam for each pound of coal burnt. 

I. The plain cylladricallioller, with fire-place underneath, 42 feat lOM 
Bet dlanioicr, will, under similar clrcumstHnces, g^ve 030 lbs. of it 
\ not inditdlnic tlie heatlnK of the fecd-iraler, tmm, 00° F. to SIS' F., 
H rtr SHili pound of ixml burnt . 



UBCHANICe AND USKFUL ACTS. 'l/i 

. Thn boiler with tita intDrnol Sre-ploras Joinol into one InKrtial line, 

' iiiHTi In ilio nclslilmrliooil vt Jiimvhixta as ilie " bnwtliM bolliir," MS fti 

::!: aiKl 8 ft. ilinmcMr, will, anclcr Hlniilar drcumgtniiiis, give fl'OO llw, of 

i.-.Lm; 01, DDE iiiduilfiig ibc healing uf llie ri;ed-valor,(h>iii UD-' F. U19- F., 

u ^ lb». of eteam Tor each pounil of coal bum. 

i, Thnt a Bapylemeotiuy Uiilcr, oniJor very t^vorubls cirvumstancoB, i^vei 
u tiLViDg tit 15 pur cent. 

6. That Snee roand a boiler, when clennnl out, and the sides of [he boiler 
ecmpcd once h week, will give a saving of about 2 por not. 

7. That a differoDee in the setting lUoneortbe samelwilor may produce li 
ilIfrvreni-L' [n the rasull amoniitlng to 21 per cent. 

8. That the difference between a KOod-^haped boiler, properly eet, and a 
|iiHi-«hai>«1 bolltT, Itiiprup«r1y let, but both clean and in (jood order, moy 
amount lu m mni'li as 4'J per cenl. 

9. That » dilTuiQDco in firing only \H1I jiroiince a diffeience in the rwnUt 

10. That the smallest loss by amokeJinmins, n 
ntr, either over tlio fumacu dour or in Cront of ih 
111" IJTiilw;. b*5 luNtn i'7 pon-cnt. 

1 1. TbHt the toss arlslne (Vom n Rcalo of sulpbnte of lime, of not more 
than one-sl!(tocnlh of an inch, amonnied lo 14*7 per tent. 

I'J. That nuither wcl coul, nor coul wlui'h hiiU bct'n ont of the pit ihrffi 
> Lirx, nor Wat weather, nor a variation of tempcniluro in the atmoaplieni 
: iiiin 40^ F. to TtP F., produced any ajipicclablo difference of result. 
i:i. That windy weather jrave a good result. 

1 1. TliHt a comparatively thick and hot Ore, with a good draft, uniftinnly 
.' iiu the best results. 

I'l. That thD difference In the mulls obtained with different coal*, oil 
^^ <m Ihu immediate neliihiwrhood, amounted to a toss of 11 pvrceiK. 

I'l, That tha same cuuIh, reported to bo from the same pits, will vtry bt 
lUuirre^oitstotlie extent of percent. 

17. That when a boiler is worked solely for the purpose of bentInK tiy 

meaoi of In Meam, d}*e-Tesiels, soap-clsteni<<, etc., if lis available power, 

•fltb the sicimiat a preBsnre of 2 i-2 lbs., be taken us equal to 100, then HIT 

II,. 1.1.'.;,, r,. liiaTallablo power will bo 120, and at 10 lbs. preaaaro It will be 

'ii.> liuaniiiy of coai belni; eunsamcd In each case. This anrpils- 

1 pre»etit unui'counted for, may 1>e thos stated: — That the same 

'il cODEnnied in the same number of bonis will work Ion ciitlenis 

.'j'i'.4nure, twelve cistenu at 7 ibs. prcsBuro, and thirteen dsteras 

■■ liila we may roaponaWy look for JmprOTements in theeonstnic- 
':n'-pl»ce, In tlio fonn of boiler, In the addition of BCparute sap- 
licMlng: surface, and In elennllness.and may thereby oiToct a nt^at 
niptlon of coal, wo cannot, at tlio same time, expect mnrli 
n exiunalun of flae space, when coaled with sool, or for gniaiur 
i>r twiler than Ibur times the length of the ftnvploce. 

n addition, that In ronsequenee of the anlfonn low 

» otitalned by evaporation ft^m Iwllen and Hnes open to the ■imiw- 

' 1i, aerordlnic to hi! experience, never rise higher than from 9'^ 

pn*. et Ileum (iireiu'h pound of coal bnmt, alw trom \Ve \i 

d with Incnam of jnvssure, and ap^Muiilly dwi v> 







I 6G ANJfL-AL O*- BCIBNTiriO 

t iliiposcd lo snsguat Iliut the rnia at craporotion of « 

I pound •}{ t'oul IncivnauK wilb, imd bcsra #0010 ntlto to, inotaw ur pn 

I Vltb tei^ini to tliu lUixnlliuii o( snlpliMe md oorbunate of lini« ra4-M 

r'ln boilers, Mj-. Ucalilun BtnlDil I but he had oxpeiiincnied, willk n 

I focwsB, with ouulk tcxla, quick-lime, mnrlalic acid, soap liquor. Mini 

^qwnt madder, aud lap/ruoil diltM. Twu bwts In paninilur wen b0I1h 

•gRrd» tbe tendeacj- uf hiu\l walcr to "suilu": I. Tlint llio aulfbU 

bMWparateifrom tlio water when in contact with the boutnuoT die bl 

IT with Mber substiuiros, tavti u sRwdiut or other nutorlalii floMlog In |) 

Pwater; but that iio precipitailun tdkw plncu until the wsu'r hm Uoen w 

sntinuvd craporatioD, dusm lo tli« atato of ft gHturaled ft 
t MM that paint wblcb maybe temiiid the "salting punt." 'i. ThMoa 
r 'Bb ^ limt oud mad nro principally liberated in tbe body of tbe Wktci 
ft.k>Ta but Ifllle dlapusltloD tu lulbcre to tbe UiUor, unleu cumctitod bgrfl 
lOltiliBlc or lime. 

>.<hsatkall.v, tbnrarurc. It bua buen found ibac no lealo of any eonM(m 
plBlMpradaRedDneiiglno bolleni, ovnu with sneh hard water aad bordti 
IS He. GMlmni hw boon oci^usloined to. If 100 uallons uf the i-or 
ineror tbe boibu', ntnal to 4 per cent, of tbe Bniouut uf fitwl-w 
■0)^ Mid SIX) kbIIoiu, or 1'^ per cent., be mn away on Saturday thm^Ufclj 
^TkniM mnd mocblDe. wid if the boiler bo run empty evei? tixUi. 8 
~ Ifr will bnuhed out. The water ui>cd was 10 bard us to n-qiiire II 
MOf Club's toM liipild to soften It. Thure 1< lb 
Is nods of wnrkint;. since (he chief dlacharm may take place at ll 
each day's work; and there li an inctvdiUcadv&tiliiKeitBined byiheai 
IS of roal, Ibu rvlnced wear and icur of Ibe boiler, and tbs t;reatar ti 
R^f all pcrsoiu' i;Dni.vmEd wltb It. 



ON THE I!E9IHTA.SCK OF TCBES TO COLLAI'SK. 
IB loiii: liei'ii a dosidBrntam in the BtrBUi;Ui of IiuIIith to dt 
efinliG law by which tbe en^Inoar could I'jilculiita tlio propo 
Mftmtgih or Internal flues. £ver since bollcra becama a nocoasary ai 
~ft tbe sieamH^agiue, we bare ocied upon the priiiriplu Itutt tba li 
nrUndricd flues subjected to comprEssioa were abaohitvly si 
■AUar iboU opposed 10 tension. Those opinions have, In reality, 1 

'd practice, eKcopibiK A'om dedoettons drawn from 
■■MiplosiDtis, and ibuMlum of vessols under sercie pnisaure. Ullbnto,.^ 
" a been notbln); dcfltilie, or any known principle by wlilcb wo coktd iti 
« the diameter, thickness of plalo, or loiiKtb of flues corrc8paoiUll|,lij 
I the ■trmiKlb of tbe boiler; and even In cases where exploaiuns ber^ta' 
I ^ce in collapse, we have, too fVequcntly, mistaken the ori);iiial cause Q 
L Qie dilirii surroandlDg tlie ruplare, and the tbmJ Whicb lias torn to pll 
^'tha araltored rcmnauts of the outer shell. Numerous acddtints of Uifi k 

tara oecurmd, acconpanled by serious loss of life; Ihosa hav 

rlWD caused by Ihe collapse and tlie rupture of tbe Internal fluce, vrU 

g apon tbe InieHor of tbu boiler wiib on Imislstiblu force, carries Iii 

d dtBtrociiou tiefuro II. The relative position and comparative TolnBll 

« rcBlKIiDi! furccM bate never lu yet been t'lenrly ascertained, \ataW 

cniiic of rupturfl, and ilic unuroaluna condition In wliictt n 

M conslructiaiui ore uftoctol, bnvo greatly retarded tho appUoa 




punt or 11 »icitm liuikr, when: toma Of ilio puna nro exposed to intema] and 
•omo oilMm to exiomiil prassure. 

Thu T«B<RtHaco or cj'Undors, spherve, otc., lu internal presBure, biiTe l<c«a 
uvertalnad tVom experimental datn, smih na llic form and dimensions of tha 
nxMt tmltnt lo ibo ruslatlug powcn of ilio TnaicrinJ; but we have jet lo 
Ir am what proportion cj-lindrleal and elliptical niboi bear to each ulbttr In 
thvir iwlntanco K> Dxtcmal and Internal prnuiure. 

To Bupplj' ttila want, a sfirlM of sxp<Triment8 have iwcnilf beeo instltnted; 
at tlio joint Tcqaest of the British Association and the Royal Smlely, by Mr. 
FntrlHiim, the eminent English enj^ncCT, and the law of leslstanee, untler 
rNriooH (VimiH and coadllions, a8i;ertained. 

The law of resistance for eyllndrlcal lultes, as regards their length, appeon 
to bo tliu : a tube having the same strcn);nb of mnlerial, luid being of the 
iame dianteler, wlU retint doubto the pressure to one of double (he length ; 
or lite cnllnpsing pn»gure, other things lieing the some, Taries lovenioly aa 
the length, and biversely as their diameters. Experiments made with 
elUptieiil tubes showed Ihut in every conatruciion where mlies have to lUBtutn 
an untlbrm oxlemnl pre^uro, the cylindrfriil Is the only form to be raUo4 
upon, and Ihnt nay deparlura fhim (he true clri'le ia attended with danger. 

The experiments also temled to eonOrm the rancluslons arrived al lotna 
years Binee, that the Btronphs of riveted joinia of malleable iron plates nnj 
nearly as (he numbers 

100 for the plate, 
TO for double riveted JoiniB, 
50 for single riveted joints. 

In conclnnlon, Mr. Fairbaim remarks: It U interesting to observe liow 
ciusuly nnlure appruximates in her produetlens to the strongest and iHMt 
fiirms. ir we look nl the tabnlar forma of grassec, bamboos, and OthO' 
vez<-lnbtc I'onatrneilons of this kind, and taking lo account the tUR> tbr 
whieb Ll»-y wore Intended, we shall see that the nimi contributes |p«ntly lo 
tliulr i-iK:>i|,th i and we aball, moreover, find that the Bhooia ate leleseopic, 
ronnlriK n series of coneenttic liniis. arising ttrnn the formation of now uiit 
aiuoller tubes as they emerge in succession from those prvvionsly farnud. 
Ai these nefuin protrude and advanee in growth, lliey leave behind eulurseil 
III -cipa, or disks, of soffldent rigidity to support and suBtnin the form of the 
lulHilar errui-lore. The same law which pcnades natural prodoetlons ahonlll 
iKit Iw oviTJiiokcd In an. We have ever before ns the lessons of this Unt 
ervai iiiiniT-nl leacber; and did we but consult her laws, and In nil otir nppU- 
cnlt'"ia mdi'nvor to conform to the tutosDraphltosophj which never em, and 
l:\ I'liiiii ii.>i)i(n)c Is ever made in vain, we should find, to use the words of 
■■■"in after truth, that Nntnrc's laws, and the constmctionB derived 
>;i'<tltnte the onlj-truD system of philosophy by which wo can 
iximumof strength with themiivimnm of material. 
I is probably the only true form by which we can obtain BIl^ 
. .. . -■-■ivianro to an unitomi prwsure, whether c; 
till [i> iii.]ir.i:!tni«le to this, probably, was iho reason why oi 
(Krtii lb- d;iy» of Ihu M.irrjnls at IVorPCHler lo those of Watt, I 
luiyecK'k or circular boUor with a hemispherical tup and hen 
uahown. 




is AxvVAL OF sciKK-nrio 

This wna Iic1crb~l m tlie ntmngCfit fiirm 0( hollBr in UiD timn of Jttrn 
I ,<na L,i^l{;h(onj anil it van, liniliHlily, fbr a liinUar rtM*on tlial tlia § 
•or fuiinft Ibo butloin of ImillM wllli mi dcvntwl coiio iwrnin 
dlsMDO! Iiiio llid inturlor or tliu cj-lliiiirii-nl purt. 
I imngth to (lie bullle In muiaUiiK Inlurnnl pnuMiire, uiil 

• Iho quiuiiiiy of liq"i*l eonlninod in the tigttic ; a conoiilDTaiiaa l> 
tftoiisMot MttngA, ami jiroluitily a matwrof uo uuoU liiiponanc* tt 
BAbU dealan In wlue snd ardent si>irltii. 
Tba manlt at theso GxpiiriiiieDtB upon metal tubes Bab«ei)ur;ntl]' (I 
I Id Itr. Filrbnim tlic proprluty of similarly tcatiug tlie rui<ii.Uii£ poweaw 
rperAxnIy buinoioiicDUK. i-ryAtaitlnc, and rii^ material; in order tl 

^vifP) or the Inw* iliiii uovL'ni the rvelsianc^ ot vcuelx to coUnpN a 
I 1w ctmOnued nnd tixtendcl. Glims was eelcctcd, not only iKcause of tM 
Og batter almost tboo any ocher maloriol the miidillona «Oii|Cht ft 
n the coae wlili which It could be mnnnl^tureil iiitt 
^ bntllBO becaosa it was hoped that tbo result* would bo of piocthial v 

In the arts and in c:<perimcatal uictico, In whii'h tt Is to «i 
I irinly cmptoyed. The experiments were roDdurted in a tlmllar n 
Iron. Some cyUnJcr* and glolJcs, blown out or ({ood H 
I WW* ptomred direct from the maki^r. Tlio open ends were h 

leonsof the blowpipe; and the g1olWB,vti!., were plHcvd In a IB 
' «Tl»lglU-in>nTeii»eleapableof snslaiaia^nprciunruofa.niKlibs. u 
\neh. Water wa< pumped in by means of a forr^-pump: tbo ptcmtra^ 
tevonlod hyn SehnlTer's tpin^; and the point ofrnpturc was Indlotltal'll 
mptoafou within Cbe vessel, and by a suddeu decrease of prossun. ~~ 
exporlmcncs wore upon glOGS globes, Intended to be Jiertbclly s 
n Inaionrcs lomcwltat flattened upon (be side oppottitc to 
they were blown. Notwithbtundini; thiselUptk'ity.someof tiMgl 
raanoimonaly hi^h pt«Bsurea, espedall; when Iha extrcniu tenuity PfiM 
IB coDsidored, amounting, as it did, dnro otUy ,l„ to .3„ of mil 
jti tlllckness. In one Instance soton elo'^'^ o'' 0^^ ^i^" sabmltlud tB ~~ 
MOfwhlcb were Intended to bo Sln.illameIer,one 51-3 in. and IttlV 
t vuylntc as before mcntioneil. The bursting pressure of tbe Ont (k 
SIb«., 410 lbs., 470 lbs. and 475 Iba. to the squaro Inch, — equivalent hid 
4 to twenty tons npon a 5 1-3 in. globo, ^ hi. thick, before tt "■ 
The 8 In. clobcs buret lespectivvly at 35 lbs., 43 lbs. and 60 OmM 
jnch; but they wuro anfortmiately all elliplical to a snrioas extent, the A 
;^ u which burst at 42 lbs. being respectively 820 In. 

;' In experimenting with bomogcneons kIou cyiindors, blown wiUt A . 
ds, it was fbund ibut the law deduced fhim the experhnetiti (I 
<a UbM, applied equally well to the glass, vli., that tbe strength of fg' 
:li, exposed to a uniform extomul pressure, varies iiii'ersalf i 
Hieth, Thus a f^toss ryllndcr 4'Wi in. diomcter, lu:i-4 In. lonsuud H" 
'tlclti collapsed aiiduru p^cs^^^?or 180 [1«, loibesfimini Int'b; n'li[1enni>{£j 
^-(U in. dlnmeler, 7 In, long, and -010 In. tliicb, yiddcd only under a p 
N of aao lbs. to tbo inch. 



IVJU-OBATIVE I'OWLK O 



BEASS, COPFKtt, AND IROS BOIUHR-TDIlH 



MKCHAMCS AX» USKITfL ARTS. i>9 

^-Cc^n Ui« Initltutiiia of Mechanical Kntilnerrs at Manchester, Kn^Iinil. 
ll<' tuajlmcti'd amnll vcrticnl liuitcn of »innl rltTtiuiii^lotij, nuil plu^nl In tlw 

-uite of cm-h a ilnelo iiilm, twii Incliis lii iliumelKr, ■nil ur Xii. 11 wlt» 
. mu tliickncss. A gu Hume woe applied to Bach (ulie — iron. bru», and 
...(iptT— suocra^vuly, ilnrtngftcwtitinpettodof Hme, wWeh wot uqnjvnloBC 

1 1 lie uino qaomlty of fuel coiuumcd In eru^b ctUQ. The cxpetimenH wen 
I i -t twndilrtvd dnrln^ tliu day, tbm at nlgtit, attlmiiB wbi.ii Ilivru WBalitda 
I niLjahllliyor ncliBajM of jiressure In gu pipes. Clcbc of (bene wer« mada 

Mill ihe Inllen, and tho qiuuiiiEy of water evaporatcil wiu mcaEDred tiy Iho 

II mbrt at inche« It wna loworod In ■ boilur by mcU expciimcnt. Tbo toulE 
MM in tuviiT or the cii-aKr evapuratlng giowcr uf Uie brnas over dis inm 
i^;N.ji, in tlin proporliim nf 12.1 lu 100; thiit Is, two pimncls lie Iwu tottf of 
' ' lAl. or niher fuel, will, with the nae of bnus tubes In a boiler. evap£rata 
tunnty-dru per wut. more wstrr ibnn Iron lubM with tlic BNinu qoantiiy of 
tiivl, under precisely (he Baaie cinmniMMiiva. In tbo uinia pnjpuillon thM 
liniMi iiirfHuucd Iniii in uvainimllve power, copper wn» ftiiiud lo sariMia 
bnua. The CTaporatlra powont. rtlatlvBly, of Ihe Ibree mctala tn tubea Cot 
iiHim boilcm, bo fonud were aa (lillowa: Iron. lOU; Was; 135; copper, ISC 
Tho uxii«rimvnts ur Mr. Tmh wen suJijvrtvd lo a «uarehlnic critldim by 
111!' rngiiiuen of tliu Instltmioii, and BtTODg doubts were expressed as to Itnfr 



rfiOSSRR'S BCKFACE COXDENSEB. 

Tbo prjndpio of tliis r«ndcn>or Is tn use mnch Icia condensing mttcr thuii 

II ii-uiil, iiy niitlns Im Icmporotnn! lo tbo bollinjc point, unci lo coudeUio tlio 

-l: rroiD thia wBlcr to supply the loss of wnierln the hf^ler. Tbu 

ilivldml Into (bnje imrliona. Tliu coiuk-nnur proper ivnalsta of a 

. I ' m piper, innilc of which nma the encapo steam, and ontslito 

lin' condonsinK water. TboeondenaerftirlbonwimnriJlnff flwm 

11^' wiior is built on ilio satnc plan. The huntn* ibrouidi whteU 

' ' I water la forced to puss on [l> wuy Imi'k lo the holler, anil when 

. tlie escape sicnin on Its way lolhccnnilenitnr, Is nlsii iir a sIm- 

■ ni..n. Tbcro nie merits In this eooflcnser. It in so coiutmcMil 

111^, anil It lOBTes tbu boiler dean, even wlieu (ho most Urtj 



OS A KBW eorSDlKG APFAHATDS. 

II dPTire, propoBwl by T.lcui. E. II, Hunt, V. S. A., hai (M Itl 
run soandlntc llniM In hnrbora ami wnior of modernio dcpiti. 
b thai of mcmnrln^' barometrically tlie prBuiire dnv to ^ 
•.-•are belnif traniniittcd to the barometrtr bnaln by a culmnn 
i-afr. 

it OS Miows : Arrange a weighted Indla-rnbber vessel (br dra^ 
irtom ; connect this wiib a boat or surfeylnit vcsnel by an al> 
lusll bore; let this tuba open fnin ar1>(«ni of mercury maiie 
I ibia clatcm orranee a vertical ulnst ailanin. open at Iho lop, 
n IVwly tine to any rcqiiiri'J hi'lsht by ihe pressura 



60 AMNUAL OF BCIESTIFIC DISCOTBKT. 

talKt. In torn ilnlj jnLncd tn the bnromctric c^lntcm. Let tlic >xiU or *< 

imipKlInd on a courao. Tlio air-tusscl wtll l)c draggnl aloug tbu IxXI 

M llie water miul have fteo occws to tbo lutg enclosing the air. III y 

will Hmpreis Die ulr lo a deueliy duu lo tli« depth. Thin precanra wfltV 

commatilcatod ulong the tube to the lessel or boat, and being nKeMn| 

the mercarial Bujfim, will raisoacotimui to aacti a height it 

CQuiJ the weiebl of Bnoqiul roluaumr the water, wbose bsl){ht Is Ilwdi 

to whli'h the olr-Tcsscl is «unk. or nuher that of tha lowesl pan on w~ ~ "' 

pRWure »cU. At this depth rarics, tbo bci(;hl of Iho roluma will tH 

The nslitloD of these hoi^hH U expressed by the spe<Tlflc B"*vH y a 

dlfblod by the spcdflc Rravltj of the particular sea or other WMBt^ 

•oundlngs BTO being made. It would bo ne<:eiiii>ry to make oi 

TMfons wich Ilia hydrotneicT, auti lii tbo caee of tidnl anvon 

qnlte frcqaonc" The detailed rotistruction ol'sueh on appi 

Lioul, Hunt, bi SilUmaa'* Journal, No. 70, Jaly, 19SS. 

GAS-LIGETTS ON KAJLOOAll CA£S. 

The fallowing plan for Ugbtlnf; cars with gas ba« been lu 
Mictesg on the Kcw Jersey nillrnad. Eurh rar is pioTidod Willi 
Iron cylinder, of a capadi}' of foor and a half cubii; fieu '~ 
ot ■ Mrcnglb capable of sustaining SOO pounds pressure. 
gitMer seenrliy, are made concave. Tbugas la compreaitod u 
uT twenty atmospheres (300 pounds to the square Inch), 90 ci 
being forced into each eyliador. Each car Is provided with ■ q 
Is placed upon a shelf under the car Door, and coupled In the I 
with • pipe leading to the burner wHbln. An Improved n 
vince controls the delivery of the gas to the burner under all pi 
binteiposed between the cytiodBr and boracn, bo that the light b ■! 
awady. The pressaro of the gns ensures the continuity of light, n 
wtiat the eonetisBioas or roughness of Iho rood. 

Tbe method of charging tbo cyliudors with gas, adopted on the NewJ^ 
mad, is simple and expcdltioas. Near the Company's machinV 8 
Jersey City, a stock oribccytlndersarearrangcd, into which the gaatoit 
by Oie rapid movements of a Bteum-pump, to a pressure of about 4S0 pi ~ 
The cylinders ore connected loeeihor by small pipes, atid thus toim Kit 
and capacious reaen-oir. A conductlng-plpe leails from tliestaekloHi 
dtfpbt on the Hudf>on river, where all ibc passenger ci 
dlslcnce of a quarter of a mile. The conductor tcnnlnar4>s In a b 
plpa running beneath the depSt plnlforms. with stop-cock opdnings r< 
hie IniervDls. When the car cylinders axo to be cbargod, nn nticn 
Binply couples them to the cundncting-pipe, and opens a stop-iToi 1.. 
fpu then inRtHRtly niKbes Into the cylinders and nilstbcm.nnder the pm 
of the renorvolr, and they are ready Ibr asc. The filling of the cyliii'lcrs !«■ 
a whole train occupies only a (few minutes, and the work of supplyioi; all &•' 
trains with gas is, we are told, eooily performed, item beginning to ooi^h^ 
one man.— Sdealljlc Amencan. 

TUNNEL CNDEE THE A1-P8. 
It is Kcnernlly known that the Immense work of borlni; a tann«1 u 
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III record wiinp fntcrcsiins facts whicli mii,'hl. pcrlinps, novor hnveljcin ilb- 

' ovi-rwl tint for ihe pecnlliu' mMhods cmiiloycil in Uii« colosnal o|tcratlun. 

li.iiUine HTuI Bonloncrbe are Bitiiotod on oppoelle Met of iho Alpine clmin 

iitcli ilWiilca Plcilmom Trom Fronw, sud pnidsely oi n point wliero the val- 

]< >> of Iho Arc and the Dora, which lie aearif on the eame level, ma punl- 

' I to each other, ttul the mountain i.i nnirowcst. The thickneH of l]io 

■ir'TTeniiii; niounlidii is 13 kilomotroa in a simlKhi line; Iho aclnnl innnel 

'.Mil tw 12 l-2kl!oinetn». Il Ie dcsii^cd in ilm eiune vcnicnl plane, bat, to 

.'.11 illtmledRunofln, Is somuwhuc hiebor in tbo middle than at the oriflces. no u 

. " form pentie alopiwon tmth sides, — one Dol excccdloK an indlnation of Si^ 

r ihonBimd, and [lie other Iwing ttrcnlj'-Ibroe per thousand, In consequenee 

:' n dlfl'vrcni'e or leret between the two extrumitics, iho naoibon living, — 

^.^nlon^c'he (Honthom orifice),* 1,324 meters ; culminating point, l^Smolera; 

M<«lane (northern oriRec}. 1,100 meicn above (he ]«fo1 of the sen. Tho cR«t 

. I iliB nmiintain being 1,000 mefera higher than the enlminatlni.- point, tba 

' iiIlIuk of «lians — wliich is the method ^nerully emp1o5^ In order to 

' . _-in hufinK tunaels at several poinu at onre — wan out of tho qucstioii; 

'■■■• me the tunnel eonld only bo worked at in extremities, «□ that Iho lalMT, 

' ^ ibo uTillluUT proeBSacBi eould not lie accompDehcd in less than tbltty-<l][ 

I tn. Then, how was a depth of gallery of threo or fonr kilometroH, and 

'. ii inc b"! one oriflcai to bo aired? These were all serions obstacles. MU. 

,1.. n.M|„^qn[ oQii An^lo Sismonda having examined the moontain 

' . T'luiut It to contain micaeeoas sandstone, mieoceoua ichiiu, 

I'-um, and limestone, — ail esny to blast, Ihsquartilte alono tx- 

111' utratiini of this is not likely to bo very thick. Tho other ilif- 

"■i~; thereforo, remained; and tbcFO weni at Icntnb overcome t)^ 

'V Sai'Iiiiian enginecn, — MM. Sorameiller.Grotionc, BiidGrandi',— who 

I ..powJ ro tnm iho obandMieo of waierforwhleh tho locality waarenwrit- 

I'lc touvowit. by applying it ton peruiinr system of porfonillon and vuntl- 

.:iirii. which vre will tiow (mdcarar to explain. The first apparalns Itiui^cil 

. ihosA gentlemen consists in a hydraulic air-mndeiuor, which Is a syphnt 

'lined with lit orifices upward, and coinmnaicailni; l>y one of tUom with k 

irfamuf water, by the ul her with a reservoir of air. Tho wntcr, (loacend- 

. : inm fliu first branch, enters the second, and by Ihe pressure itexenJKa 

t!i,'fllr, which is then (breed into the reservoir. This done, a »«lvo 

' ■■ which Iho wit«r contained In the syphon is lot ont, nnd tlie 

I ommencos. Theem<sslonandliilrodn(ilon vatvesaior^pdaied 

:ii»i'hlne ogierMlng by mcaos of a column of water; and the alT 

. ..w.iric maintained at a constanl degree of pt^ettro by arolanin 

uf wwct cummuiilcMing with another reservoir al>ovo. Thus, with a watar- 

full twenty metent In hoight, tho air is condensed to six atmospheres, squlf- 

kleal 10 the pressure of sixty-two meters of water. This condensed bIt it 

iiw^l r.:i in-» purposes; Unl, as a motive power, nnd then (br ventilation. 

■ ■'■ ;)crlbr«lor>,woAed by condensed air instead of steam, ore Hm- 

■ i invenledbyMr, Bnrtlult, the other by M.Somraciller, — anil die 
I. I'.'h Iheau machines perform their duty alTords IbcfiratpracticMl 

iiii of tbc puxsibiliiy of employing compressnl ulr as nmatJie 

.iT->itli lulVKDtaffe, Sy menus of these perfbraloni holes for blasting 

. 'V be liorwJ l]ironj;li Ihe hsntest sienito in one-twelfth of the time which 

■ •■•M b» rii'iutreil If ordinary means were employed. Iii oidoi ui tiLiv\vi«>JaiA 
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KLASTir IJAI.L-VALVn PUMP. 

'I 111 ■ p'lujfi. fiati-rjM in IS'^T. I.y Mr. A. Towi-r «.t' NvwYork. was dovisnl 
for th" Jill r ;;*»-«• ol l»*-iiijr, at th*.- .-ariit: :;ii!'-. :i l::i an-1 lun-e-piiiiip, aii<l ii fin.*- 
•;ii:'ii»'-. It *oii.^i-!»- of two ryliii'lt.r-. .-i;i!i'liTiL; vi-rrj«nlly uii a iH'il-plutc^ 
l»« 'wi'ii wlii'h i, UII air n-*iTvoir, an*! oii t!i.r i*>]i ui' wliidi aw rnsi two pro- 
ii"' tloii.*, II '"'I a-» bi-ariii;: for Ihc \v(irki!i;i-h'':iin "T l«raki-. T!ii-nr is a Ik^IIov 
|ilini:'ir in ''in li '■yliii'J«T, «'oiiiici-tr<l tVom i;-, I>o:r<»:n wirli the brako, and iiiov- 
lii:' ilii(iiiL':li ail onlinary htiitIiiii;-)'o\. wliiili i-; m.i iiUuvd that, by tiiriiin;;t 
liw i-i ii\v,i, it iiiiiv hi: luiuU:. tii;ht«T witliout s:»»iniinj th-' piiinp. Thcn.^ is 
niM- \iilv(' ^«>ii: ilin-cilv iimlcr curli cvliinIiT, aiiil two in the air rcsiTvoir, all 
ill' uliiili iiH- riii«i'«l a IVw ii»«-lirs uImivi' Ua- Hat j^urfatv around. Over each 
ri'iii tiiiiilri ail linlia riihhiT ball, aiNiiii two intlu'S in diameter, which is 
pii \iiitii| (loiii iMlliiiL; sideways, or rising too hiiili, by being; ineloseilin« 

i\i i"i« I MTVMilid pailii lu wliirh is carried tliroiiirh tlie valve falls by 

II- iiWM wi'ijdil b\ the .side of ilie elevated seat, and cannot, heneeforwaixl, 
iliiii.c Hit- piitiip: and llic lew parlieli's which may be anv^ted in their p:i?- 
fiii'i-. wlnii tlic bull coiiien Muldeidy down, ^et imbedded in the India-nilihcr 
uliii h « lii i-« iiioiiiiil iheni. and do not interfcR^ with the action of the valve 
'I III I |iiinip r< iiijiiible itf pumpin;: a niJNtniv ot' ;:rain and water made in 
iIm> I'liiii <i| ilui-i' nuiiriM 111" C4irn t*) each frallon of water. The wnrkini: 
In nil I ■ |iiiipi>ih iiHuililcd lor the insertion of levers at each enil. When il is 
mill -iiil.' In wiuU ihi* pump b> sieam power. «ine of the levers is taki.n 
t\\\ II -Hid II iiiniii-iiHi" itiil. ixnii (MIC iMid iiirne>l at riuht aivjles and sh::; i-i 
III., iiiii Ml ill.' li\ii. I-. siiii-.(i(ii'i>d inr il. The pump, mounii'd ttn :.-.:■ 
II In I , iiiiil pi 111 hied Miih piiipcr hoM', is turned into a .<niall fire-en^iuo. 
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oy TiiK rnoTErrniN op wood from fire. 

milon of pmiiirni men Iiiib been ffirnome years punt illrocWiI. (Vom 

the Imponaui* of nffiinling lo wiwden erevliona soinu iltfnrfl 
kiRCtlon froni^tlio etteetn of Are; nnci nnmcrona plans have been pm- 
"■ ■ ' 'it IcaW"!, for Irenenlne iLo combastibllliy of wool, 

xr eanttng its mrfkca \Tteh & protccttre coatUig; monj or luag unaliemUQ 

Mtraple appllrnttnn of limoordnywiul), for example, lia« been tatttti 
lome Bllirhl pmtmiiun lo wooJ, aUhimali Ihc ttiideney of incli 
[0 peel off lh(^ eiirfnce of llic wooil (liilo wlilch th«y <lo not In uy 
[punrtTsli'l, hy expiAure to heat, and the ntpldity wIlJi which IhA 
g y denroj-ed by Dtinaaphcric inflacocc, render them very inolRctlva 

le nircMsftil remits nhtoincd by tho applirntion of Mkollnc «IIIakle«, aa 
e mnntriiil), hu icrcntlv Inihircd tho English War I>epHrtinant to 
» lA examination, with a view uf testing the eatnpamilro value (tT 
n of ibcM. the soluble sillmto of soda, aE an a^^'nt ftir deciwdns 
■ -"lyorwood. 

pOMCMCd by the «nliib1e alhallnc EiUratca, of h^lni; reMlily 
d tq* tot water, and thns conrortod Into u mute of solntioii, white 
e tml «1t(rhlly alTeiTt«<l by cold wntcr, renders their applirotfon to 
..pixl.clllitT lu the form of a bath, or as a wnsh, very siirpUi, Thi'lr dilute 
HitlonM hHriK readily abtorbecl by wood, the aurliiras of tho latter, as It 
ini'., Kt'iimi' the form of a bard eoatiuir. 

1 I mil till' ijiUcial report, we derive the Ibllowinj; extrttrti, ctewrlptiva of 
[Ii- i. -lilt, nrrinil lit, by employing Eilieato of foda. 

" V I- .111; K[K>i-ltncn» of dry wood *etc prepared with Eitlcnio of aodn, by 
ii. ^::. ■■ :'..■.! for 4 fBw hour* In a weak aotmion. Upon exitmlnlne Iho 
'!ii'.i-, after removal from tho butli, and sntiavqlient d«KlivUloil, 
- f'uunit tu hnve penetrated aboat a quarter uf nn tnrh oil nil 
,.iiiii|{ the utiovo over a tiro, toj^iher with BpoMmena of Unpni- 
. iiid oilien that had lieim priTarpd hy different pnwesiWi iho 
■I iho illlcalo of Bodo, as a pinteeih-e ni»nt, wb« fully dcmon- 
>iii> speeltnonB were then eiinply pnlntwl with a mudemtcly 
'■■'1 of slllealo; hihI nflerwnrds plmwl. toitellier with nniirrpftrwl 
■iicil of coal-tar napliilin, anil the nnpliitin Ipnlwil. The result 
.iiiici Iho unprepared ipnoil was fpeedlly ronanmcd, the WMd 

ilieata was only geon-hoil, Imi not hiimcil." 
li r the cxpethnenta bImivi: (leecrihed were miicle, the ponaHilHty 
■ ir of rendering tho coatluR of ilUeato less desmiriltflo by 
' I'l. of Inereosltig lit effieleury ni! a pmteetive, and uf rendering 
■ II ruopo economical by combining «1ih IB u«e that of ordimuf 

■ of plnnlt were pr^pnre'l In thn following mnnner: a lUlnla 

1 " »ll1rnto of mdn w- flnt uppllml wllli a brunh; when till* 
:'■■■ lOaLeil iiifii ilie wokI alid dried, n thlch lime wn^h (mails 
"Tie lime, anil wdiiPlUK the hydrate to n iimooih wiuh Of tlio 

Hi thick ireaml wns appllnl; nod, \ikM\y,kneiE ttw ^mAa'^A 
~<i tlr (or, lira or tbroe boim, Huef w» ^nwAV' ~ 
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a miulij of the finnneis of 
; taitnai of the wood, Tbe coret 
ca, where the lime had been laid 



The K»ulie of trkU, nimllnr 10 tlioso above tcrorded, proved most *Btl 
tKctorUy thut tlie protrctlvv wMing nwtstod to » remurkable degm U 
' action or beftt, evinced uo aymptoui of pooling off tbu hlpjhly heated nufti 
of Ibe wood, ftnd protected the Hbre to n greu degree bom the inflnencet 
fluuB plBfiug apoD ila turthce. The dunbllitf of the coating ww tcsKdl 
expoBing prepared anrTaces or wood lo a continaoua stream or vuex Nnd ' 
bear; rHioi for a eonaldcralile period. It was found that the fain bad 1 
edbct upon the coating ; in the other more severe teat, the material waa oa 
to itaDB extent removed, afler a time, on that tpot where tlio jet of mi 
Srst Impinged npon the wood. . 
coaling, by applying bcary blows 
was only disturbed in one or two 
ratbortoo thickly. 

The nbove report was accompanied hy a conunnnicatlon relating to 
cost of the appticatiuQ of Ibe silicate coating, in which it was stated tl 
ptorMed the slUcale of soda employed has been prepared with ttgn 
nfbreace to this application (that is, so as to,lie readily and complB 
inlxkble with mater), one pound of the material is auiSdent to prepai 
Mr&ce of wood of lijn square foet; wbilo the wholesale price of the tlUo 
Id Ibe form of a lyrup, of a certain degree of conix'nlrailoa. Is £30 pv t 
U that the cost of the silicalo required to prepare the wood Is at [bo nn 
■boot two pence for a surface of about tea squanj feec 

Tbo fbllowia); are [he directions adopted for general guidance in piepH 
Vooil with the coaling of sUicBEc of soda and llnio. 

Tbe silicate of soda must be In the form of a thick syrup, and Ibe t 
wwb elionid bo mode by slacking aomt; good fat ilmo, rubbing It down 1 
watDi until peiftctly smooth, and then diluting It to the consistency of tl 

The protoctlvo rooting is produced by painting the wood firstly wU 
dilute solution of silicate of soda; secondly, with the ilmo wnfh; and lai 
lidlb a somewhat stronger loluiion of the silicate. The surface of Ike IT 
•honld be moderately smooth ; and any covering of paper, paint, or H 
mAterlal, should l>e Srat removed entirely, by planing or scraping. A* 
flon of the silicate. In the pniportlon of one part by measuro of theqiqi 
Hine parts of water, is prepared lu a tub, poll, or earthen vessel, by ada 
•tlrring the mcasiirod propartion of the sUlcaco with tbe water, uiilll 
plolu mixture is clfeotod. Tbo wood is then washed over with this liquid 
tucona of an ordbiary white-wash brush, the latter being passed two orll 
times over the snrToce, so that the wood may aUsoib as mucb of the toliil 
When this Drat coating Is nearly dry, the wood is painted I 
J tbe Ibae wash in the usnol manner. A solution of tbe silicate, in Ae ] 
I ' fonlon uf two ports by measure of tbe syrup 10 three parts of water, la I 
je ; and a siiindenl time having Iwen allowed to elapse for tbe wood'. 
moderately dry, this liquid ii applied npon the lime lu the 
III for tbo Unit coming. Tbe preparation of iho wood " 
Ibno routing has been applied ralhcr too Iblckly, the snrfhM oC 
d may 1>e found, when qnile dry, after the third coating, to glvo 9) 
Ic lime when riiblwd witli the hand. In that ciue it alionid he once m 
r witb a Eoluliou of Ihc sUleate, of the strength prescribed Ibr 
»nd lii|uld. 
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THE .UIEl:l<-AS M.\XUT'ACrL'UE OF WATCH JIUVF.llKyTS. 

ani!<!nt rjf iho Now Yur* Timr$ fiiml.lieii flifi f.jllnwtiij; Tntotwl- 
n oTtbf wnrlo rjf tile Amcri™n Watch (^inipjinrialWalftinin, 
ch, IVjr till' flnt ilint, die mlaiJtnKuu nf niii<.'htnn:i* to iliB con- 
Q of imlfbruily iiurfts;! niitt^h niovcTn«!ir^, In tticir minatoi nnil man 
, hoii t"™!! tiiirreaaflilly Btwrapteil. 

1 urnlersunil Ihc mnipilrtidc or lie lnlcn<iitn nlTiMlcil li^ thtl 

I, ft »boii1il bo rEtnembereiT Itiat the vnluo of watrlies nnil wntdi 

mtt hnpumil Into the United SiaCcs Is ahont S.^,0On,m'I pvr nnnam, 

4 Of Tnnny moru wlilrh (^'ade tbo CuBtuiii-lionsF, Ii l» i-'tiniitWii 

DiU ami) la i.'xpvud»d In this countrf nJniiu In n'[>ii!r[ii); r1->reitlTB 

ad tn TRtn nttcmpis in ttiiiK thorn to ron rvgalnriy. F.uropi-ui 

v made ehlv&y by bnnd. Tho mush parM of thv morctneiil ore 

il tuaallr frcm spvural lUstTnci work-shops, nil mcetlni; nt liwt npOn 

)l of the flnlshcr. ptrhapf In a dtftant ciiy or some tbrripi roniiity, 

If fliieil by mmBurcinirnt, and put in motlnn. Kocc^ 

'! mnirh roi»t clppeml npon tLo ncfnracy of ey« iH'l sleiultneH of 

f div wmltinan : fur Ihu Hiiiihtest dovfaiion in iito, leiietti, or ftmn at 

rt of Ihc Inirirnin merliuni^m, must Impntr its value, If not raniltr R 

' varinHim i.f thp Mn tlioiwandlh p«rt of on inph In Iho 

hi* tntviinrcmvntB to dctenninc Its proper position, mny 

Jl (ho lUffcrenrD brtwesn a pi'rfbM ilmo-kcepct anil oub whlcti AuiSl fie 

K Am R touire of vexaclon aiid Mpcnse. 

"espMJBlty.totheliiyhesi nci-nracy of hniran workmamhfp 
lini;. Ill uiiii'li-niiikiii^. fs the wttlns of pniiioiia nWrna — 
-:i-I.:-i - . 'i ■ -ijliuii — In poaitfous Biibjei'icil Iv filriiiin, 
i.C fonnorsizBbylongwrar. TIiil' Utiles 
mnda In 9ubBtiin«s Inltriiir only to tlw 
. ! ... |.. ihiLLT, nirnlnp. and lirlllfnj! the jewels, niiiTO- 
i;^ tna: -!>... .~..l>k , I'lir the pinkin* mnM move in Iheir hniM 
•, nnd yet without spilro room to «dmll the minnlcat dJvUlon 
Tho iDwle of plerelnfc jcwola, dbcoverod In the year ITOO tiy M. 
a distinct art oF Itsctf. WMi tlllt 
itdlnff of tho dellealo me^'hanirnl wndltions requisite ti> o ma tfme- 
■ B reader wfll no lon{!er wonder that there are to teir perfWt 
t that nimp Imt tlie beat wiirka of ihc heat Eiini|Kaiij Ilni«h»ni 
1, have apiiruiirhcd peifeellon, nor that there ts fUeh nbieaiv of 
n Iho praetieal working of wolch moTcmeiiB, which to tlia 
trtobe precisely alike , 
mployment of Ingmloui machinery for tha cnnttmetton of uacll 
7 piw of ihu movement, tho Amorieiin Wntoh Compiuiy Iiavo over- 
'i<! lUffleultles innepomblo from thu mannlhetniv hy hnnd. Ewh 
a IBaebliK.4 haa iu peenlfar ufflee to perfbrm, doing ilf i^pvi'lnl wtirk 
m. wlOi an exaelnesa wliii'li handirraf) eannot eqniil. 

il bole* and the plrntu thnt rim In them — U I'xaiily like every 
» «tniv slw and alyie. The ho1i»i are dril1n<l In \\«' i--wH with a 
nil then openi-U with diamond du>-t on a loIl, Imir-lllie wile, Tho 
I imtvnrA to ran In th>»c Jewels, muai be cxquicUely pi ' ' 
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ho jfwcln nnd pivots nra vliuaFAed by mcnr 
to miuk tliu OIIRiroiicQ of u ton-Uioiixniiillli pi 
'he aba (iC tho pivou niul jewctkil lialei oro rccimlcil at tin: rii 
iber of each wstrli; >□ tliu if any one of cillicr tliniiM pi 
of Uti) world, Its exact tlupllixte tiiay bu obtained at irlflhii; iimc in 
llllg tb« number or the watch to Walthom. All the ollinr puru u« n 
lithl^ill/ nlikc, — any e''") piw> flltint; one wabJi exuclly ai It dOM 
'arj other. Nothing Is left to tbe eye or the conch of the woHnnM^ 

IDBctalDer]' ImproMM ill own anerrlng pra'ision upon tho whQlB. 
Ttw mechanical principle of true time-keepini; is the UlFiHlon of »0( 
la a invcn (Ima, by meAns of perfscdy adjusted inei-liiuilam, no i 
Changs the rotary moiioo of the irboeli into tbo vibnuotr tnoc 
balance or punduUun; the only mechanical different between ■ 
a wMvh beln^ Ihat ibe one ia ao wnLnged that it will move hi am» ft 
only, while tlie olher will movelaunv,— thependaliirn ticltinglbaM 
nd the balance parforminji tbo same scrrlce for the in 
la that part of Ihe time-piece which converts the ii 
•y motion, as bImivin, und is made by one toolh of the faatci 
'«heet In tbo train escaping at each vibration, whkb wheel Is known HttA 
acaiw- wheel." The detacheil lever escupcment, now used in Ika 
'is the one adopted in tlie Waltham factory, with ■ 
TalDublo luDdiBcatiaoB ia tbe genera] conitniccion of tbe movemcDtta 
ipemunt varies indefinitely in moremenis of Enropean mannTactuNi M 
ling fltlod by bund to its particular watch, and nseleaa in CTClyotlii 
tho American factory any one of a Ihutuand esoipcmenta will ai 

office wherever placotl. All the lnicGiuou« tools by wUiA V 
rkabie results are obtained, wore inveutod in this cstablisbiDali 
DOtutniclud wiihin its walls. 

llavlni( now a general Idea of the skill and perfection requMte to a 
tu\ wutch-making, and of the chief points n( novclly in Ihu WolthatnM 
ItelUBHijl, let Ds proceed to a methodical examination of its varied o{ 
.. The factory baildiiiK is of brick, cwo stories In height. 

and covering alwut half an acre of ground. It ai 
ucnrly a hnndrad and fiftj* operulivBB, many of them wom 
fint, the room devoted to tbe lieaviec and more mmalve mac 
find stamps and dies, over a liundrod in nnuih 
vniiuus plecca of the walcb are first rndely stamped out of shecti of IN 
Just us ihey come fnim tbe ConnecdcDt rnllinK mills, We fultov.d 
rough pieces (or "blanks," as they are technically named) to 
joom, where they are reduced to proper slie and form. 

follow, fbr exsiuple, the fortunes of tbis barm] blank, — 
'bee), nboul three-quarters of an inch In diameter, stamped oni ftvot K 
three-sixteenths of nn inirh In tblchncss. and tl 
lerlng. The blank Is placed upon a lathe, on which It rovolva 
Tclixilty, and la brou);bt In contact with a lertos of Cools all A 
imovahly upon a (Vame. These speedily reduce it to the required •!.. 
oDI tho chamlier to occommodatit the naln-tpring. ilrill k it 
lo receive tho barrel arlior to wbicli the malu-sprinK I* A 
around which it Is coiled, and turn a fian^ on tho ouier edge, oa 3 
Iphery of which are lo bo cut tbe Iccth to i;ciir Into ilie 

ition. All this Is lu'compllshed iu less limv than 1 u 
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rtth nnfliillDe prcrlaion. A hnle in also driller! In una side of tlio luutol, in 
wliirh to fiuton lhi> oppobjlo otld of vhc BpriiiR. 

Tbo liairel b iiiiw [iiki'ii lYom the laihe and plareil upon nnothcr machine 
la liBVe its tcarb cat. TIds opcrntlon is porTonnod hr n inlnnto vbiacl rcvolr- 
ma npon a cylinder al higli spetd,— the macliino auwroalicaltj- moving Iho 
I'Kiv In Bdrcle so en gQcc«iiHfullir to pnscent every pnit of Its edge to the 
I iitror, until iho entire number of iiisty teeth are fonneil. Tlie teeth of the 
ivIiccU tn> cot upon the suno principle, allhon);li of tbo smaller sliea fh>tn 
fcrty ID lixty whHli ore pland npon the machine at onre, and operated 
iijion hy Ihe ranie motion. In another part of Ihlg room all the pivots of 
■iudI iuhI Ihe ulioatdcra of pIniotiB are cut to their proper »ize by mauhlnery- 
I'iiiifHu are Ibe axlea of wheels, and pIvoM the bearing ends on which Ihey 
run. Some of theio are very small, nnd partii of them go slender thai Ibey 
r«il hardly be nutnipnlaced without li^ury n-om accldenta] ptoignrei ncver- 
tlidesi, muchlncry BironK enough to {K>upe out metal cbipa without appafuit 
ctTin, gnupB tbeao diminutive pieces with equal Jellcaey and UrmncM, i*- 
iMsbiK ihum at last in perfect form and safBty. The teeth of Ihoso wheels, 
Irnvlal «I and near the centre of Ihe pinions, are drawn out IVom the wire by 
"lie mftchino, and arc tlien paiued under another which opens them to the 
I [i-oiao latfjo required, and polishes away all eaperflnoiis metal, redut^ng 
:.'>i'in insloouuieonsly, almost to Iho exact proportion desired. 

Tha cauipe-wheels are cut by a marhino aomowhal Bimilar lo thai perflMm- 
:ii: Ibe dntlal operation already described. In no port of the mechanism Is 
I III- porfactlon of the machinery pol lo a severer tost Ihnn hero, for Ibe esMpo 
:iiiiat lie shaped by IE with absolute perfection, a» no tool can be applied 
I ih'tvio tubseqnently. Sixteen of ths blanks are pat npon Ihe lathe at the 
- ttriu time, and then bj three distinct motions — ail BccompUshed En less than 
i^L- minute — the ecceutrically .shaped leclh are cut, nnd the wheels oome out 
:\f! most cxqDisitely-dotirat4^ little affain Imaginable. Another tnachine 
r.iHdly tnrus out pillalB of hiasa — each with several minute flanges — ustxl 
■ti fainenliig the targe pUtos of the watch to each other. Olbera make the 
various si'rewi required for patting tlie movement lo]$ether. Some of these 
■K M minute, thai ninrty-JlM (Aoumnrf 0/ Ihtm uviyh aiiig a single poiniH! 
The sled wire of which tliia number Is mnde cofta originally ouly a dollnr, — 
worth, whoa Iho* manDlhclUn<d, nine huadrtJ nnd fiflg dellart .- On lobar Ihrre- 
upim mulliplpiiig llie value of Oit row aiaterial Bine hiHdred aad fifty time*! 
A piei» of Ibe wire being p||>cud in the mBcbIno, Is seized flrmlj and (ttnied 
lurward to a position wbcm a tool mocls and point! It. Thi* done, niMtber 
d advancea, cat* It down lo a tvquircd size, — at the same time fbrmlnic 
. — and rethus. A third tool promptly follows up the work by 
« thread npon the screw, and a fourth nearly severs it from Ibio 
a ^orMlva now picks up ttom bis bench a sort of rack of steel, 
1 with holes, in which tlio sirew Hts easily, and. Inserting Um 
It into one of those, breaks it off above the head, repeating tha 
lU-k Is l\ill. The rack now prescnn to view a lontc 
w of screw-heads still needing the |;n>ovo Inlo which the screw- 
lo be btsertcd when Ibrcine (hem home. This Is promptly supplied 
g tb9 rut'k iiorliontally under another Instrument which cuts tb« 
V wDuicd, Sftwi off a segment of the 
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Ibo tnriitf cir tliiily linlci nl' JlrTi-rcnl Etfcs nrc ilrllloil In (lii- Ixrew plaia id 
M once. As the tools ntv heltl in tliPir aibctiyl iiluMf hy Iron "• 
tboycBiinot ftill to do till) vioTk June Wh«rp it iBwantc^.— iiOrcw 
tht nllgbtrat ilcriatlun IVuui tbu perpendicular In the sMcs or WUb of 11 

Tb« various pnrti of Iho mwlmni^in, Icnvlni; the n 
nttlVod their iliopo Rnd stec, nro can-tori to tho flnhbhiE-roora. Itoivai 
piece IB carefiiily cxnmlnei] wilh ft uliuu, lo st-o If tl f» perlbct, Dofbn ft l| 
^sed tl' bo hftrdcitcd. rJennnl, one) pol<iitt«l. The polishing l> all eT 
Vf mwhlnery. In liie flnlshlnit-rotim, tie Jewels, also, are bfE In tho jM 
which works In the eBrBpemcnt. Tlila pallet ta a Don of mtTilnttin IVei 
■Mni^ns on H pirot in lbs ccntro, MKl huvint; nn nneulsr hnoh at ei 
WMvh works npou the loolh of the wimpe'Viliw.'l. Tho point* of ihcM boA 
m opened hj marhlncty, and Jewels are Insertnl In tho sliti, and ll 
mMcMl down even wttli ttte ftai^ of the taeM. In polishini; Qiw p 
titer "T" pliwd npon an tnrteit 1o wlili-h they are set, bo ihm the fnit&im n 
M bron^iit down to ilio mlcnweopte exartlmde of ehnpo prHitnlKentlrH 
^omahlo In tlils pan of the mechanism. Alt tho brass pieces, vha K 
pnAwt, are giUod hy elwtro-metnUiiriry. 

n only remnEuB to domrlbo tho dial-rooms, and tho Kyetem of " 
1^" tlw moTfiments. Tho dbtl-nxnna axe devoted t " 

enunetlcd dl4l* of all colom. Thwe are made (bim a ?peole» of p 
miiniiftirturvd fn Luniloii.nnd Imported In plates resemtillo); dnpChtlMlli 
At IVnIlham, the porcelain in tednred to a paste, and tlien to 
roplwr plates — the basis of all dlalu — ^Btneariywhlto heat. WBOB « 
the dial Is gronnd otT ("monthly, nnd then sabjecied nc"'n to thO ftini 
pnrftet Its inrfhce and Bive It a smooth elan;- Tho dinl lieinK no* 
ftir palnHns. the spaces upon in odgo are marked off by an huh 
fipitw at« pot on runtthly with n conrso brush, and, after the ink la di 
mknr he«l, tho superllnons edges atr remo»-eil with a Utile wwodwi ( 
file minute and second points, and the diiuinntlve leltera (brminKtliVIM 
'vf the tBanafaeturing Ann, am nil pnl on with a fine hair pencil, the M 
<(fO btlng asElsied by the glass. The bands of tho wateb are etampoftd 
team thin «heiTia of iiocl. 

Th« VBTlons pieces of tho watch moremeut, when entirely flnfahedi '■ 
e^leotod In acta, nnd eiirrted lo the "puitioB-np" rootn, whore ftiwd tU 
Ato to Ibrty hands are cnRiiKOd in pnttintr tlwm toKciher, w^iutlnit I 
prvpartng them for luarhet, sulijeriin): cnch to the most ihoronjrh It 
ttffdUJag It pcrtOcily as Is possible before Its luUostnient In the pi 
the weurer. Here, as crerywhere else In this eslabllshnient, lira lalM 
divided and auMlYlcled, so as to soenre the peatcal emnomy and li 
skill. Tbe wbole number of pieces [n an old-l'aahloneil Enplleh |i 
botwccn eight and nine tmndred, Inelnding Iho c 
uovenient iliero are only alnnt a bmidted and twoniy diatinet pons, « 
■MrA paaaa through the hands of from fim la aepails/-Jli>e opfraHtm, U'4 
iroeoai of mannnictnro and ndjustmentl 

Ko one who exatnines the operations of this Company can doBht tl 
tSTolatlon Impmtda in the wntrh-manunii-turin;; of the world; Ibr, \tf 4 
Amertcan machinery, wnteh movements without eases arc already pm* 

oiic-lmlf the cost of imported n 
wMIe rbe rormer necessarily have the Xdvanla^ of iioilbrm lellaMliy.i^ 
Usper, oTsi " " "" - - - - - - - - 
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lo bv huucl lins Itccn in ll 



1 pas I: nnci ibG only 
I III! made in the scale of prices niiiBl result from iho style of 
I'juci and from ibe number of jewels ; for it is hsuiut to>rnui|j« 
rv to aa to secure perfect work ss to lumomimperftcl,— and 
:iiiiiot foil to eerve ever? movement alike. 



The followtne piiper, on the atiovc- sulyecl, waa rcceQCly rend before the 
Uph York Ristorlcal Society, by hoCtxioi Kenwick, of New York Oty. 

1, Thu oorllcat nllempt to naviii^DUi the ucoon by aicam wiw mode, and 
tnwle (unmsnillj, by Robert L. Stevctu. Tlie cimuiutancea of the owe 
■rriv lu follows : He, with bia father, who had the murorlane to live lialf t, 
I'timry ton *oon, not only for (brtune bat for fame, liad conatraclod ■ steam- 
I'lNii propcltod by paddle-wbeols, whlcU wan in motion on the Hudson only 
(irw days later than Fulton's first saccossnil voyage. Beln^ prarontcd bj 
-ii.i usi-liiaive grant from the Stale of New York lo Livlagatoa and Fultun, 
h'.rii |'lvMi>r upon the Uudson, be conceived the bold idea of cairylDK tbe 
iii-oi. .iij.liT Ateom, around Cape May to 1 ho Delaware. The vessel Ivochad 
l'liJ:i<h'i[>lM[i in fsfbly, and was immedincely employed in conveyin); pMswn- 
L.r- Im i.-.i II that city and Trenlon. This pasflBKO wafl maclo.as I Inftoftoin 
in of other dales, in the spring of 1809. Tlie steamship Saran- 
■ I Saw York, made a voyage (torn New York ro Llvorpoal, and 

i 1 up the Baltic Co St. Peteisbut^, In the year IBIS, TlM 

:ii Svw Yoik to Liverpool was porformed partly by ssila and 

. :iin, and occapied twency.six days. The samu vessel Totumed 

. ill Korwny, and wiu iwcniy'^rc days in making the voyago 

i Ik- latter port. Tills enlerpriic, however, was, so Co speaii, no 

. < iintinnMlou of one of mach earlier diito and bettor prumlM. 

<r diroiiiKar scantling, larger size, and, I believe, inoiv powsifBl 

ciiipiii-, limii iha Savannah, had been built by a company headed by Cad- 

mlladcr L). Colden. It was (fcnerally understood Chut this enterprise wag 

BBdcrtakrn In vlmiu of a ranlriu.-t with Huislu To this vessel, when 

iMinrlHil, the name of the " £m|>cror Alexander" was ^ven. Wbenneaily 

ready for mw. her departure woe pcGvoiitod by the declaration of wu fa 

Julie, 1Sl'2. Under the name of tlio "Connecticut," lbi» vessel was Junt; 

known upon (he Sound. 

riit:<:iii<! wu, however, belbro ns in forming line* of steamers to navigate 

" - I -. The earliest of ifaefe was eslabllsliud by the aid of the Gov- 

' ihu traoeportalion of the Irish moU between Holyhead and 

: linio tliat I ever heard of an actcmpc to use steam far propol- 
M 111 tratu a uliusinatD of mine, wlio resided diirlii); ihe summor 
ii'llevllle In New Juncy. Ue liad, In (lie summer uf 1803, semi 
' :ii on [lie PuHsalc Biver. which ha stated lo have been dlrccled 
1 > II* of llotioken. According to bis acconnt, Iho propulsioil 
' ll tiy forcing waur by means of a pump tram oti aperture tn 
I liu vessel. From some yagno iudictttlona, it wui " 
iiii''l, aRerwiinls so distinguished in Europe, was In tliocmplQj 
.'■Ti^vens on Ibb tHxwiioD. In Ihe ntonili ol' Uay, VffA, 
J mat to Tnlkiat)iaT&ia.\Krf. Aa'vei 
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the gnte (Wim Rmailwtiy, wn mw wliiil we in Ihoju ilsy* o 

mnning lowanls ihc river. On irniuirlng ibo i*d»c. wc * 

" JBPk SlcTcns win poln:r over M lloboken In n iincw ton oT « 

' rapbin;; the bnlkhond by wtiifh the Bntlerv wns Mien boniiderl. mi ■ 

lylnti neiUnst ri B voanpl uhoiit tlip gins nt a W1il(pJinlI mw-boal. In ^ " ' 

ft Rnnll eni^nc, liut lliurc wiu do vtslbla mciiiu nf pmpohtan. *' 

«EnM WW speedily undnr war, my late nnch'valiMtj ttieitA, T 

Stevens, ic^dng ns oiFk^wniii : unrl I piumnic ihat tho sintttty-lc 

' MnRgo who fHilflllod ilie Jatii^K of engineer, flramui, alid 

, pcBltJ«l^^o^ller, Holiertl.. Sifvciu. 

Afliw]«ftrasliint,at ih(i Imi fair of rhcAmtrtntnlnatilnW, hold nif 
f I WIU askicd tn serve on a «>mmlnc» I<i report upon n hunt and «irImi^ 
! UHnd 1>T the Hrsm. Sttvi-n;, for the piirtxi'u of nmu 
KtMt'lUher to the honor of licing the flrnl Inventor of llit pro|irfler. 
Ctmntitsncei I bsTD Jiisl rei^nniorl hiA token to iitnins a hold m'l^ 
laemtn?, rtiw I at once twogniied the engine exSRtltuil as tl 
■ocn ftt the BHitcry nearly flfiy ycitn boftm. 

In roapect to Uio propeller I ronld say nothtng. One or ir 
the Mmmtttce, however, Mr. Ctinis. at that time United Stnim Im 
iteMnbosts far the port of New York, ireogafiwl, w distinctly m 
' tht engine, the propeller, which he hut eeon In the linndi 
"Oliam It was ninnnDi<miT«d, The dntca eonv^ponded, 1^ 
KTOWCdly making ftjr Stevens of llobok™, Tliiu It hnppened llwt'M 
al cholee hod placvd upon the rommEttee two pemons who w 
rn of their testiiAony, capable of eetabilshln (; (be fact iota d 
' >rtltch they were directed to inqulnj. 

In the uprine of the year 1807, I hnd the pleMore in Iickt 11 
Onrdon, at that time ft mcrehant In thin city, BfterwnrdB mnrh db 
!n En;;land va a civil enj^neer, an ucconnt of Fnltnn'a trlnl'lrlp, aai^ Mr|a 
ftom him Iliat there was cverr rciwonnhiD hope of bli dui'im. 
In the sammer of the inrae year, while about to sit down 
■QreRory'B Hotel in Allmny, In company with my prwlece'sor i 
OoQese, Dr. Kemp. Mr.' Bclah Strong entered the room, stntlng thai tl 
JosI arrived from New Tort in Fulton'e gtoamliont, after a posMtea cf al 
ibirt7-«lx honrs. lie went on to tny, that, beine anxious to reach A"~ 
to tTanuct some Wsincsa of Importanee, hu had solldled ji 

ya^ in the steamer, which wo?, after some hesltottOB, K 
Sive other peraons followed him, occupyinjc wllh him the nix q 
Srhlcli happened to be on board. Mr. StronR, then, waj 

paid hto foi^ In a Etenmer, and his urj;ency had pntlnUm 
in the Ibrtunea of the invention ; fbr, up to tliat lime, I 
View* w<\re chleHy devoted to the iUi>si>»ippl iinil Its liranchc*. 

'estmi tnifHc iccmed to exl«t on the Ilndaon i and from thai4 
I dm tloM of navl|:aiIon tbe orl^nol bout eoatlnned to ran o 
to eonvipy poHHengcre. 

,y readily belicvo that 1 dW not fWl to rt»ll the n 
avoid hearing the jmpreeatlonii, not load bat <h?ep, with w 
' AUniot ektppen salutcil what lh?y tlniucht wnnid hu the 
i gallon. Even the more qnlet burthen eould not reiyain tnnM 
I tlut In Fulton't meirai wiu Involved the ruin of iheir trnda, m 
, Ar of Uietr biuilnuis tt> IVew Yorii. The t-essel was very nnllkaVl 
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.. .. m,.i.(li. iiri.iHiir,!.. Willi ft mo.lfl wstmbliiiB tliiti nf a eliiff. it via 

nmra iit ftcra mid eum. Tlir engine vns u|Hin to 

iif nflBboiiM! like tluit ounoinaJ boni waenJMd 

'1 ihe uiiitnnicult ror*tliu olUvcra. In tliciic, b; 1I10 

; I1-. llii" piuiBnBrni wuro nciHjiuiiwiilattil. Tln'ri' mm 

ii:^, Ttii^ niililcr wm of the sliapc uaol In shIUr): vaancl?, ud 

.III Ivr. TImi Utiloi' wan ur the fucm then tii^aul in Watt'* cnglnei, 

: :i> iiiKsoiir)-. The VDiiikaser n-HS of the bUo luljituollr llMd Jn 

.< ■, And atimd, lu wu and lUll is iho pmi'iice in them, in h largo 

<i I u:iii T I istcm. Tbo WL'<ittit or the niuon:?. and ihQ gnM oiiadty of 

III- nitd-wuer cUtctn, diminished most luateriftUy tho buoyaocv oT tha 

■ " '^ii- I'lpcrimciit wo» u> Itte e 

"n|>firfl:ct as to bo lialile to ronlbiuki urcidenC and annoruo- 

imi] so liiilu puwer tbut the ywKl raulit hiinUr ba luanaKwl, unl 

iiuuId (o veer nround even in Ibn whole brcadtb of tb« UadMnl 

:> Tho (prny ttoia tho nhccle dashed occr the iiassengun, and 

iif iho river craft, tahint; advnniaiio of tlie anwicldlneas oT tlte 

:i'>t Tail lu run (bul of her aa ufteu as (hey thought lliey had tlu) 

I' xido. TbiUiinHeveral innnait.'s, tho siuamtiual ruoiiUvd OUD or 

<<i lUo termini or it* route vrlth but a nlnglo wljcel. 

Ikiuft' ilic voOHfii cliH«U, tho wUcol WM summnded by u fmniD of tUoag 

l^wa, aod th«pBili)lua wuiu corisrvit in| tbe rudder hud taken the alinpeof 

%m:Uiigk«, of largo iron borlionla! dimonEinns, curb lut Is now seen in all 

AtntTlum rivcr-bimtt; this mddt^r viik worked by aivlicrl, the ropes ttom 

wUcli wvre nttarhial 10 tlio rod most di^tuot flvin tho iiiiitles. The vi^mI, 

ttf Qm last inentlonrd umnpfemcnt, became bo maunj^abie as 10 Iw cnpable 

•f tMrlng: at Albany 1 and by tbe Drst vaa more likely to Inlllut tUao to 

rmlve riijiiry Id aii cnraunter vriih a salllnt; Tcsscl. I wa* even at Ihni time 

cir ni,iitl>.ii~unil a curvnil attention to the workioK of the patent hart luu 

II ii> In it — that, lioil Fdlon been Icia Ban^nu In relation to lib flptf 

I ii:!'! odilml to It by a new InstramcnE the Improvemunn irtdd) 

"^ led hiiD to makeduriue Ibo »ammer of ISOT.IJUt wbidt ba 

"I'linie public prop«rty, be mUht hare maintaiood bis excltulro 

[uLlHiitou 111 ull parts of the I'olon. To putapokof pwldlfr 

U' axloof the cmnk of one of Boulton and Watt's enelncl b a 

I ^rio iimplo to admit of Epcrlriration, and had been in tome d«- 

III by Wait biimuU'; but llio pnu'tlcal dUflcultion which lay tn 

< : '■ i-uUkI iiuc liarB buvii fiinvteoii, required tbe application of rmiu- 

' •Iilch were orij^'nul. Among them, nnqucstloiuibly, was Ilia 

of a comlciucr, ciilortced fourfold In iti vapnclty, Ibr tlw oM 

iTiil the cold- water cistern , lujtetliur with thv uao of standing pipca 

: I '■; eoM-wiLIur |inin|i. TtiCMi made tbeir Bp|iaarance the onauiiiK 

ii'U'inior of ISOT-e, the " Clermont"— for by this tumc tho TCMd 

i.Tri.ii-n— WM almost wholly tobnllt, The hull waa consMendilj' 

liiKl cnii'rL'ilrrcnn iteni loBt«mwiih nfluBbduch. Boiicaih llib, 

I, »nd Biuniiiuduil by double riui^t i>r bonhs, fitted 

. I. \iinipluJ fbr eomfort. I'hc vcsnel was tlicn odror- 

1 New Votk anil JklbtMj. m ft vwSaMt 

»i»4 — 
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that day I cmlmrUoil in her; the offlccr in cotnmnail wns iiiiine<l Jen 
Kikd Fulion bimscif, acroin|>iuiiEil hf the lodf whom be hstl irtmtlxi^ 
rieO, via an board. The flrat, marked Incident WM Ihe leaving of • 
paa»eii<n:r9 who taiwl vcnmrol to truit to llic wnnl «f ptincninllty IbCB m 
in tho depnnnre of vetscb. The rule of «taTtlti|{ at m 
enforced (br tlic first tiiae, and IVom that rule there vat Iter tlie h 
derlation. One or two of the dllauny parties Jumped into a boat It 
towing antcm, (he others were left lichlnd. 

Le>viug Cor(1iindt-«trccl nt Itvo o'clocli, wo were at tho base of But 
tlboat daybreali the npxl morning. A delay of a couph! of hourl ttx) 
at ChalicEllor IJvinRslon'a scat. Clermont, and tho whole painaRB «*i 
In ^eu than forty tioun. Symplonis of diffleuliy were manJtbn, I 
even on the upward pnssi^ni. Mr. Fulton sppeand anxious ai 
Ttnallr, ileam be^n to muke itH appcaniacB in very mlnnte juti d 
Joints of a wooden trunk, that was first eonsldored by Iti 
cue of the Imiler. It wa) ol lost found to be tho boi 
whlupcreil thni Fulton had been ovomilfd by hb asaodsM, ai 
der of woodtn etaves, pDntJiining firc-pia™ and fines of rt 
tnlMltnted for the boiler of Wiitl, Instead of replacing it by a im 
copier. Thin fonn of Imitcr had liocu propowd, but as far aa I 
huA never been uneJ by Watl. On the return »oyago the leaiu to 
conUauwl to inrreme; the speed or tlie veiecl, althou^rh aided by s A 
the river, beeame le^ and loss; and after Dfty-seTen hours of stragslld. 
engine ceased to work. We wcie then al the foot or Christopher ■ 
Tho flood-ddo made Iteclf felt in opposllion to our progress, aiuA tf 
neogers eonaiderod il hrttcr to malio a landinf;, and find tlici 
tha peopled portn of the rity. 

It took some wcelts lo obtain a now liofler, after tho enpiratton of w 
A* Clcrmonl resumed her prop«si>d trips. 

Id tho month of September, IBOO, I was a partaker in tho exddng m 
then Rrat enacted, of a KoiunbDnc raL-c. A company at Albany had-U 
fbimed for tho purpose of competing with Fulton. The first vcMsl a" 
rival Une was aitvertised lo leave Alimny at Ihs same lime irilb I ' 
Paitlea ran hlifh in the holds at Albany. Tbo partisn 
enrolled under professor Kemp of Columbia ColtcKe, those of tb* o] 
under Jacob SlouL The victory was long In luspense; and II 
tAa the thlrtietb hoar of a hard aCm^glo that the result w 
Dr. Kemp, standing on the lalTmil of Fulton's vottse], ani 
derblon, a coil of rope lo Ciiplaln Stool, for the pnrpouc, > 
htm, of lowing him Into part. When the age, hiiih standing, i 
chnracicr of iheso two ^ntlomen are considercil, it did not eorprtnu^^ 
Hincascd their oxcilcmcnt, when I afterwards hoard of Western « ~ 
ftrfing devoted ihdr bacon to Itod the fires of a steamboat rumaec. 
(bllthough I became IntltDalcly acqiialnlcd with Fulton about the yea 
foilv« nothing of interest to mention to you, except that this li 

^ me tho privilege of accompnnylni: him on tlie trial-trips of tWXiJ 

cttteb — I ihinic iho Psragnn and tho Fallon. The latter was intend ^ 

fit Ukvlsnilon of thu Sound, but was prevented (torn plytna on tbMjg 

picacnce of British rndsera. On one of Ihese occasions 

'' sceinK the respect In which Fulton's |>enins was I 

I of tha country. On Issuing IVom the Natrowj, wo saw, el 

^"^ Vf Stair Hook, ■ largo Tlxii£liA veswO, tt» "aaa* 
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rKlch th(> port was (hrn tiluirkndpd. Onr direct coimp tor the nnrlinntei> at 
111. Ilouk. vr]]iiheT wi- irvro liound, Iny tuTORB th*> cnsi tmnk. and wu ttnu 
. 1 1 tli« upiiFaniTic'c- nf bcnrltig duum ou ihi! crultiet. As sooTi ns wo were 
)rty tn siglit, nnd lu our smoke cuuld well Iw seen by iho Siium, ILm Vw- 
' i.i'^ jiLU nViont. a ptwjsirf sallwu ipromt, etid e wry effort wn* cyMoniJy 
i<<> ii<l lo ohtntn an offlng, Iiy stundinz nwny doao linalcil vrtth a 

I "iin 6,W, After wo got quietly nocliorcil andur Iho Huok, the 

II r[ bcr gtutlon Joat ouLitde of Iho tmr. 

Lt lias bMn snld, on£ng1i:<h antborlty, thnt Sir TlitiTnns Hudf, 
![i<: tbv Sound with a poworfli) iqmulran, and carryinj? his Sag 
Miir, nevn' rumiu'niKt Ht anclior ilitrliig the nl^ht, and rarely left 
I pi by day, Inordor hi IiiBaru wiftly from Fulton's tor|"^<""> i^ 
ill' not more terrific ino<lo of unock wiui, at Ibe date of n^lch I 

■ r, Lind nearly ready ftirscrvlcBfo the wnlors ofNowTork. TUi 
• ih" fir'iim BuKfTji, mlscnlled JVi'joff, Fulton. Thia vosatl, (OrmldnMe 

II High In reality, hail bava Kprvecatal tjy (xirruspondantH of EiigliBb ncwa- 
■■ iwn M a moniiRr of prodigloiis powers. An hundred guns of ennnnutu 
iiitipewpra Mid to be enelonisl in flteand bomlj-proof shelter*; the nppar 
k ira« rrport«l to'Ix; dettodcd by ihonsonds of honrdle^-plkM and cut* 
■ «p» wii'lr!(<d liy eicam, while nhowetB of boiliog water were tttidy to bo 
'iitn^et nv<-r those that ml|>hl eacape death IVom the ropidly whirling BtMl. 
I reality, the TesH'l prwentpd altove the eurftce of th% water the fignre of 
n ovnl, whoM greatest length was about the (amo as that of an Knglbh 
1 L-nty-ftinr. This was coTpred by a continuoui Bpar-dcrk, nt either oxlmn- 
1 i>f whlrh was mounted, on a revolving eaniage, arhamlioreil jmn, capn- 

■ I ■ nf ihmwing a Folid bnll of lOfl pounds, bat Intended, as Is well known, 

urnn- 'lii'iij. Boneuih the apor-deck was the gnn-drdi, also enDdnnnai, 
ill' irdddlo, when space wuf lefl Ibr the wurklngofa large podille- 

I I I tide gun-dcek was mounted a hnlter}' of thirty-two .12-poilDd- 
ik-« of Iho vessel were thickened by coik and wood, not only 

M i;iiiw, tint as low as the water's edge, untQ incapable of beln^ 
■■.(r.ibiri liy a32-poand hall. Boaeuth the f^n-dock the hull wasDnmeQ 
if nf a Ti^ful ml in two, ienrlng a passagn from stem to stem for water 

■ 1 reacli and to he Ihrown buckwards fVom the wheel. Two rudders woro 
' i.vd ill this pafl«a)(o, moving on ihoir eenttes. Tlic boilers and the grealof 

iiinchinery were Iwluw the rrwch of shot, and even the whcadl 
>' tenched by a slmy shot, pnsstni; unimpeded and in a prupor 
<tu<A the port-holes, until the sides of the toshcI had liean 
II loiig-eontinanl battering. The central wheel, and the peea- 

. find atreaily b«en tnecessfolly used by IFultoti tn n fiaiy-lmaC 

■ r liavc Iwen pliuwdoo the Brooldyn ferry about the year 1811. 
iiiiHi now Ira changed to the opponlie side of the Atlantic. The 

.'innd being at an end, I took an early opportunity to vldt 
I M.'nchod England In the month of May, ISIS. In July of the 
I ri company with some other Americans, I mailc a ptnlaatrtaa 

■ Iho nelghliorhood of Kuncom, In Chi^blrc. On our ictnm 

■ 'pcantlral gronnds of what onre was a pork bcloni;ing to Lord 
linn laid out In ^llea fbr villas, and bar slntv b«im ineluded hi 

Liverpool, we saw Ifcncnth uf In the Uerscy an ohjcct which 

I'.nglish Mend, Imt wbirii tbo rest of the portyknewto ben 

I 111 reachiiij; Liverpool, wo leanteil thai IWU.'Hlio W\^»«».xn& 

' .V I 'I 'it^flna>{HBSofi^ritanBnit,MttaaTl*i:t,tnAMd«] 
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SEW AIXOT FOR SUEATHIXG SHIPS. 

A piucDI hu recently 1>ccii lahcn out in Enti^iLnil by Mr. Arlhni Wall, of 
London, for a combliuitiori oT metals posBOciiiK dilfcrent clei'liic cltBmciem 
Tur tho ahealhlni; of »hlpa. The alio;' ts msde liy ineltlng two and ■ bittf 
[lana (if rupptc In one cnicllile | In another nine parw of line, clitblj-MrMI 
of IcaJ. unc put of mercury, uid a half apartof biamalh; then mixing Ilia 
cootont* of both ctoelbl«, eorcritiK tlio surfnte with clmrcoal dmt, and Bir- 
ring viall until all nre inenn>ontcd. It Ib stAtod tliat the menmry In this allof 
protecht twill tho ilnc nud copper from tho at-tion of Bea-«at«r. The oon- 
Msts t>r ibe iTUdbk' am mn into IngnU, and rollvil into ahcvts. 

Ttie lianie inmnior lios alio obtained a patent for proieeiln^ the bottami 
"f iruu tlilps IVom the ai'Iloii of sea-water, by Ibo use of a compositloii of 
ii!LAnce,inai1e inloa smooth, thin pngle with turpi-nllne, to wtili^fa ll added Ml 
i<[iial wdi;li> "f rutin. The whole is then pot Into a eloac Iron vcaael, placed 
< > LT a Are, nnplicha added through an apemiro in the lid fVom time lo tlino, 
..nil ilio boiling kept up slowly for about two iluya, anill Ihu whole bM M- 
I lined B tonadouA, ndhmjvn chnructer, nnd neieainy eongieteney. Icb (hen 
'i; Id b« applied lo the Iron of tbq veseel as a primary raatluf;. A Beuowl 
:>'ilil^ ll ^cn to the Iron with a compotllion of renin, combined with Mia- 
(inh of its Welch! of an oxyd of raorcurj anil powdered charcoal nifxod in 
nirpuntlne. This oaler coating Hllu up all crwke iir (rnps left in the lint 
apptifjiUon, and iliu nature of the eompoeliion Is timed to be aneh that It 
pruvenu bam&elc* adhering to the iron, and cvsiMU tbu eoirodlng aclioa of 



OS THE STEENGTU OF SOME AIXOYB OF NICKEL A^^^ IBOK. 

Ataid-enl meeting of tlie Manehester (Eng.) Soeiety of Engineer*, Ur. 

roirbalni, prc>>cnicd the resBlt of Eomo extU'rimcnts made to luteertiUn 

wliether nn InAuion of nldtel. In a glrvn projiortlon, would lacrease Ilw 

tfoBdfly iif rail-tnin, aa originally Imagined rVom the nnalyetaof moleoTte 

Iron, trhk-h gencrslly conialni 2 1-3 per cent, of nickel. Contrary to ut- 

j«..iaiii)n. howriirw, Ibo coii-inin, when mixed with Ibo precise qnnnllly ttt 

11 .ii>.'il by the amilysis of meteoric Iron, Inat eonsldvrably tn point 

iii~Teadorgaiutagby it. Mr. Fuirbnlm alto mnlcd In tiioeonrao 

:' ibat during the lost len yeora, innumerabta tcsU and export- 

!■■ . u made for the pitrpoeo of obtaining ii metal of extrnordlnBry 

' rill' csHtinK of mortals and heavy ordnance; but Ihu nblmHlo 

<i>'i! to be, In the opitiion of the author and olher?, I hut for (ho 

I .aJior (be eotwtraetioD, of heavy nrtiUery, tbctv is no metal m 

' H tn Tr«*»t the action of gunpowder as aperflTlly lioiriiicmiiviUK 

' .,..,' ,1 wmi-ima when ftwd ffom sniphur and pli'isphoru". 

' ir rollowcd Che reodlngof the paper. Mr.I'ulven wid 

.I'll' thai niche] caused the immiim^d brltilemifH of 

I. ]ili(i«phorus, nnd intlphur, but that tht> result with 

. iirii!ii1ity be wry difTeient; nml, aji ini>lcuriu Imn I* 

. iL -iiiii-, iiip. ii'iril ii.iiiilunly be mmpleie when tiitt Iron ami nirliol were 

i.'iiicttli ne'rertlielut«.ihe.fceK|>eriment«,ai(lirM CMt-Iit>iiUeouc«nied,ii 

. riilariljr now and uT ipeBt ralaw. 



AmDAL OP sciKKnna vjsvormt. 



IILSSIA SnEEH'-IKON. 

It ia a popular notion tliBt the proress or munufUf^arlne the Imucioltt tt 
glosB)- "ifussio »iUa(-in™ " lg « profoninl sneret, ami llial Iliu TigfluiMMH 
deed hy l.lio Russian Govcrnmcni, und the Ku'ninn mnnafaeransni, tafi I 
Utberlo siicpcsBmilj prevented all rorcijnlen rmm ntilidniiis lUo ■IfgliUM'hl- I 
n dio BDhjoct. The present CommisBiuniT uf PaKMiis, i. 
irt, kIm alludes to tlie laanurarluro of thia article, »» unc ot tlw KMI, ] 
Kdrod problems In scicnre, wblch the iudaatrinl IntercsU of iJio 'eemaf 
"reshimldbocxplnined. • 

Ur. Wellfi, In hl9 retint work, " Principles and Appliealinnsof Chemlit^,*' 
itatcs (hut lbl9 current belief hiu no ronndsUoa in fact, and ibiU tbo metlHl 
or prepiiring the Iran in qncttion la pcrfbclV well known. According to Iki I 
anihoiitf quoted, " Suacia Hheet-inin Is, in Ibe Brat insluDce, 
'lyrendciod cxcuedlugir tough and flexible b^rcflnlni; and anncaUiiK. [fl 1 
ttht, Kloicj inrAn is partlt^ly u Billcnte, and partially an oxTdu of lag, \ 
U JB proilared by pacing Ibe hot sheet, moisionedivith a solutioa of vgod- 
Jke, through poliahcd iicol roHcra." 
L Another nylbirnl bubble ii thns poacinrod, and the woadvrfUl MkjM l 
' 1 rounderlcs and ovcr-ivatchfiil ofllclals, ua rannccled wlUl RmJ^ I 
an, will lake rank vlth the ncconat of " Symmea'ii Biile," snC JH I 
oclea wMeh cum to Solon gecae. — Sdcaiific American. I 

COHTOBITE IRON RAILIilG. 

M by which Ibis llgbl, elegant, and cheap Oibrip ta 

ufijikrws: — Eodsandbiiniof wroUKbl-ironarePUl loibelciiiiihdn'iaM I 

tor the patteni, and subjeciud to a proi*css called frfrnpla);, liy whiek ttVl 
Bi« bent to thu desired fhnpc. These roda are then laid in the torn t( Hi 
design, and casi-lnin moulds ore olSxed at those poitil* wbcro n cgiiiwi|i|§i| 
to desired; tbo moulds are then aik-U with mcUed inci^ and iinuK-rlTafi'Irfim"^ 
L^Wre a roMiplete railing of beuuCiriddBKign. The entire pti' 
I, that what was ouce the work of day* is effected in 
itinm moulds has thIa t;rcnt advonta^ over the old siiiil 
ttitqalnanytime for cooling, on the metal i» iionuonenii 
iiovi^, oud nsod o^ruin immediately ujujn aiiu:!i 
;; and tiealdcs, It is so murli moro readily effected. U} 
^ WTonjcbt and cosi-hxin in this process, tbo must carious and « 
" o pruiluccd Blmost at will. This simplicity of pn ' 
( eorrespundlug dunlnutlon.of cost, 



K-flla pads of bismuth, ihroe piirtit of tin, and thlnoen pnii^ 
' erftntof all, ins cnidble or iron ladle: themixtiii' 
ntin.lf It le to i»tmploycd in casting. It Is alnn' ■ 
ill tbe well-known Rose's inetnl ; Imt. lK<aide4 poisesiiuK cim i - 1 
tlhao the particular advanla^e of not l>ein(;lirliilQ,bceHU'H' II 
inllliic structure upon thu IWieturc. If tUn cnsi uljecis bo billon ^ 
nllric add, irjisJieil with wulcr, aiwlruWmil'w'uii i),-woiJJMi.-ra%,i3 




UKCnAMlCS AND UBKFUL AKTS. 7V 

... . i,.n„.,.„,. iirlfiiht. wliiliiE ilia Kunkcn portions nro dull, auil llio CMling 

I k, eiAj iiiifHauuiii-e, nrltli art imtlqiic lustre. WUIiuut biting, tin 

: I njr. Somu cksu of mediila liLken Willi this allAy In pluiter of 

-iii!<<raiifii1.tliuttlie finest coutouri) anil tlie legend, wliicU In the 

iinly livlbli- wtili ihe Ions, wcru toiuplotulj wpnuluiisl. Oaloo- 

' . I (i<t itrn (laru, ttiia alloy ronslaM of 97*37 biemuili. SO'Oll lunil, arwl t3-M 

At bbmuib la cxpcnsiro In compariMin boili with loml nntl Tin, tke 

.indiy of lond luigbt be Intrcused, and tbat or ilio bismulli iliminUlied, 

t)ioul iiijin? o Uio valuable proportles of ibe alio;. It h prulnililo flili 

lYlitre mnr be adapted Tor lypogisphlcal purposes. — Polj/tixhii, Centrailil., 



KEW IIATERIAL FOR UOL'LDS, EK. 

rt ii pioposed to introdnce avnuttniproTonient in the casting of melftb.liy 
ili^tiniltng eompreued carboa fbrthe land or day mnally employed. The 
I ! ruDUgP ID be derivci) Li, thnl tlie mme nioulil ma; be used over and OTBr 
J itin wiihoat injnrliif the tmoolb tartare ot tlio aist nialerliLl. The cnrbon 
■ i-p cniplo}t)d, which ie mannfHctnrcd nodCT a. patent roi'ontl)' gnuitud tp 
' li . Boliring, or England, is coniparatlrely pare, and t-on bo moulded Into 
'iv shape and torn reqattvd, Tbeiamo material has been suc^ssnill; np- 
ii'd to Ibe Tnanufl>(tute of (Tudblcs, Bind these (Crucibles are by man; con- 
ii-rod snperlur lo an; others. Another purpose to which the compreasvil 
I] run 1> applicabie ii ilio manuflkoture of battery plates; and it is anllcl- 
r.i-i] ihflteli.H.-trlo telegraph campauletwDula Direct a ra«intviiiK in the ctMil 
' tlieir liatierfm, by employing carbcm in conaecilofi with Iron, tuaiead of 
I iic sine and uipper ptaMu now used. 

ON THE SHAPE OF BRICK3. 
Mr. Gfinrge Gilbert Scott, an eminent EneKsh flrcbftccl. (n A rccetiliy puh- 
n-lii-d wnrh, makes ilio following olwervuttons on the form or shape of 
(iilu, Hctara: — "ThesAopeof abrtci has a great InHuenca on theoffljci 
I wofk. Oiirbricki are too short tor their thickness — Ihe; sbonld ellll«r 
" iliinner or lorv^er. 1 should suy thinner for small building, and longer 
■'■>i Iiirgeone*. If, fbr Instance, wo liod for lari^ buildings facing-brlPks of 
1;.' oiiui thicknem, but nearly a foot long, they wonld look well, and would 
i.rk [n with a backing of common bricks, if necessar;; bnt tor small bnlld- 
i:i-i, bri<'ks of tbe tt^unl length and breadth, but nnl; two and a half Inchw 
Ki ihlekness. would look t)est. In the north of Cermany, bricks were osed In 
!■■ middle ag™, for large buildings, of much greater siio than wenowiuw 
." in; this would have been good bod the thlokoess Inen kept moderate; 
I' ii that Iiebig IncTOosed In proportion, the bricks were often Ineuffldrnll; 
iMiE-ni; and, except in bulldhigs uf gigamli! slui, tbey looked clumsy. Tb« 
i:.'Tniui brick, which wan twice the length ot Onn, and little more than half 
It. ibichucas. w«* in the other extreme — bin it is the Iwttcr side to err on. 
I'tiHr iMigih miHares good bonding, wliUo their tblnuess cauMs ibem to bo 
tUoTOoghly buml." 

DCTT OF STEAM EKQtKEIJ. 



ASSUAL or SCIBNTIMC WSCOVBBr 

fnun III!' piihUsUisl rciciinlH'i orrrof. Tlionipson, of r.Ti};Iaiiil,qi 
iplbcorj iif etwim: 
,. Till) ruulne ot tiif F'lwpy CoiuoId niina wu repurtDd, In IBU, H 
:iI-]H)iiii'U nrcflbi-t fVir [limiiii«unii>Uiin ur inic hiubi 
f-ftiur poundii, or coal. Kow, Iho HTcmtio runoiuil cvnpamMd 
Ik boilers, by one pounil of raal, U eight and n hwlf pDoniU of Mm 
Bnce, IW ciKh puuiid of sloam eT»|iarat«il, t'lOiO^i ftww^ounda oT | 

Ea. "'^>' pi'oiuro of ti^ Butiiralcd steam in UiobollcrniBy lie takoi .«■■_»<■ 
uA A liiilf utinospheroi, mid consMinctillr the Icmperaluro of ««Mr«Ul hi 
150^. Xow, \)y I{ogna4iH (ond of Memotie x). tlie lM«nl tivnt of a 
Bfttnni[i:it Hlciun, nt UIT Cone, Is 506, and e!iim, to conijieiiMto 
pound of EtiMiin removed from llio baiter in (he mrkJn); of on eiit)ae,p 
ind of water ai the icDipcmiurcurtlic condt'tuer (which may be 
30') ii Introduced (Voin lUu hot wd], It follows thai 018 oniti of 
It. lire inlrodnrud to the boiler for each pound of water evapomlM. M 
worli pnidDc«d for each pound of water avapunLted mu found atiOTalDlk 
,S56 foQt-ponnda; hence, ^jpf^**, or 25-3 fi>o^pound«, is 
rk prodat^ed for eacb unit of beut trunnnlltud Ihrongh Ibo totlty Cp y t V 

"2. Ttie bept duty on reoonl, as performed 1)7 nn engine at wot* [RMflk 
y expcrlnienlal purposes), is that of Taylor's engine, at the VM 
,__,., wliich. In 1S40, woriied regalad; fur sevcnl iDomhH at the taai 
rOE^DOO.OOO root-pounds for each bushel of coal lionied; thli Is-^^ wW 
I tbo experimental Quty reported In the Fowoy Consols engine. 

" Hsticc, the best uAiful work on reconl is at tlM isle of 196'3 < 
L Air Bach unit of heat tranamJtled, and Is 'f^jf*. or fortj-fivo per 
I ttuwretlcjtl duty, on the supposition that tbu holler is at XIO' mnd tin 
I dDnsor nt SO'. 

"3. Frencii engineers contract (In Lille, In 1S17. for exaniplo,) to 

igipes for mill power which wUI produce 30,ono melnvponnds, or 1 

W jMH'onnds, of work for each pound of steam used. If wo dirtde ibia I 

■ we And IHB Ibot-pouDds tor tho work produced by each unit of boHL 9 

T.^B*! per cent, ot 4-10, the tboorctlco] duty. 

" 4. English engineers have contracted to make en^ncs and boDnnV 
I *1H require only three and a hall' pounds of the l>e*l coal per horw po* 
[ luMir. Hence, in snch engines, each pound of ronl ouftht lo prodaet' 
I ttHt-ponnds of work; and if seven poniuis of wali-r Ixi evnponuad 
I MCh pound of coal, there would result 80,814 foot-pounda of work tOKfi 
II evaporated. IT tho preasnie in Ibo boiler be throe and W1 
latmoiphores (temperature 110'), the amount of woi^ for cnch anil ot 1 
Jirill bo ftniud, by dividing this by ms, to ho IJO-T fooi-i-oundi, wfiMl 
I V^> °^ ^'^ P°' '^"^- °^ ^^' thoorcHuil duly. 

" ' I The actiiiil average of work porformcU liy good Conittili tag 

!« li SS.DOO.OUO root-pounds fbr each busUel of I'oul. or leti than 

loionial porfbrmauco of the Fowey ConNub cii^liic, and acnre 

t the actnal duty purfonncd by tlie rniitd Mines cngina la 
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yt have Ix^un roooiitly Ibuiid to bo such as to rcqui: 
ibini ctwl per bono power per hour (i. '■, fbr pcrfomi 



MECHAMtCS AND I 
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< -".T. inoiv Ihiui IWPiit7 large En^^nit in <!)ui<ei:iw nt prcannt, wliirli wxtrk 
itli • nmiumptlon or six ond a bnirpounilt oC (Irons, pquivulonl to flvo 
I uiiiiilii or tbv hmi S(-ut[^h, or r<'iir ponnda of ihc best WcUh raal, per horse 
I 'pinrpfrhour. Tlifl economy inuw1>ee»timat«I IVcimibNw iUt«, m in Iho 
[)inrcnMB,an ihe tuminiptloii, which, with rcfcrciirc ri> T hew, la the mMt 
i<">imtito wa cwi make, Ibnt tho arupamtlon produi.'cd by a pound of biat 
o.il Ig wTL'ti )iuund> ofstt'Bin. 
A rnt>li:rixi(ufv«tn''veli:h*09'3S pounds; »l!owln(:flvepoiindi*of conl to 
(^npoinit thi( qnnntiir (=K-4IU pounds per pound of L'onl — tnit 13^ Iiu 
t«Mn don*), wcgei, u tho Iheofctical daty of one pound of cobI; 
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It hu been already B^d that the heel expaniiive enidnp^ biiTo novor real- 
izrd ill iimi'tloc more than «ixly per rent, of lliotr lln'orodi-al duty. At m- 
i; Li.l- ijji inmpntltioa of tuch los* of Ibrly per ct-nt,, Mr, Polo ftiund, that IT 
ir> , u^.ii, of itiM kind, cxpandiiig tlirce and n liiilf tim<». vm abwlnloly 
p. Til < I, . 11 1i unit of hcnt f^ven out by the comlnislion of thn rucl ought to 
ill I. '!,>), id-iiit 134 units of work; but Iho amotuit artnuliy pmdueH) InilM 
ebnpr ot water railed was only abooi eighty imlti, or lixty pvr cciit. Icro ibui 
(lu! thcfimiital reeuit. n<< bos cndcavoriHl to diH'orur at wlinl pniu of tbo 
rncilwi tlilx ioan ociurnxl, and liaa found It might be duliibutcd olraul M Ibl- 



Impcrtkel cnmbaitlon, aod ot ' 

llfkt txivndeit in nlting tl 

bolllnf-pDiiit, 



m 



I'airful iflkcl (valljiFd, 



al etlorillo power of tbe engine. 



Thp (Hrtltm of thp niaililnery of a locomotlrp eTi(tIn(i lina bcm expnimen- 
liilly iltiKtrtnlii«1 hy IVi Pmnbour nt -^ of the tmcilTo fom- It 
llil> cxafilY lolnrldca wlTli tho resulLn of Mr. Poif's nnulyliml ItivoMlgntlon 
i>r III" tii'iimiof iho dlreoi-iv«inB miirino rnirinu wlih »llii''». Thi« I«,of 
mill'", i'\i'lii>,li-|i ofiherf^iitanmiorihcnlr-punip, and of the fHclJon rained 
1.1 ttic jiri'^'iirr [whm unbalanced) of Iho awam on tho Xock, rf ftw m»r 
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80 ANNUAL OV SCIENTIFIC DISCOVERT. 

EXPBStUEKTS OS TUB 6TREKGTE OK HEVEBJkL KIS08 OT 

The following paper. iiho«rin(r the resnlM of expcrimeiitii on th« Mmul 
*r v»riouB kinOs of building BWnou !■> commoiD nsB, wm re«ntly rMd bcfln 
ibe AMicrioui Inatiturcuf Arrhitccts. K. T., by Ur. R. G. Batfleld. TtM pm 

Vnrc li indicoied at all ttaget of (he experiment by in index tnaving «t« 
ifcnle on a circular arc — Iho Index lieing operated by lovers on killA-«l| 
bMllngB; one of dieae levura is pressed by a piston playing in u tmatl ejMl 
Ow, Ihc piston l)cirtg operated by the oil under presaoro. The prem bu 
;Wpadty of 60,000 pounds. 

tiro-tacli culms of frccalonc. They «-orc dressed to Ilie sh»pc Bhoot u acr* 
Mtely u cuMtone used in the Brw-tion oflialldiiiBs. To present any mmpd 
preasnre on the parts, tlicv were licililed above and below In n ihin Uycrof 
Aw wbilo land. Tlic recalls given U>low an ihc pounds per iqiutni hiclitr 
.the mrflko! prMKt>d, rrqnirod to produce the first fhncture, J 




^. 




SpeoUloGiullfV.^1 


Be!lerilli<, N. J., 

Connpftrcut, 
I>orph<.»n,T, 
Utile Fulls, 
Own. 


3 

5 
4 


30.W 
2!HU 
10H8 


ItASi W 

S3S6 ■ 




Xftttaniv to Crosa Stmin. — Tixe ipecimens submitted to Ihl« IMt «M^| 
IDWU Or a Inches, and sixteen Inrhes long; laid on chain, with a dctffe|liH 
tog of one foot in lenmh. The Sgnr«« glvcD below arc the redoccd KrtM^H 
ml exhibit for each kind the conslant, s, in the fonnolai^'^^ «, or tf^l 
•ralelit required to break a piece of the mansrlnl one inch squBro, and a^^| 
toot lung, clear bearing, the weight coneeatratod at the middle of the leD«ll^H 
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HECHAMIca AXD DSBFUI. ART3. ol 

Tbi' one eperlmen of gronito givEng n rcsnlt eo mm-ii ln^low ihnt of llio 
iiiLiiT iwd speciroens, Wii» of a coaree Wxliire, sliuwiiiK In tJic frai'luru Iho 
ii.^itoli of 1i« ingrcdicuts, lar)^ and dktinci in ttina anil color, 

THE WELLISQTOX aABCUPllAljUS. 

In one or Ibe duunbere ioio wlilch ilio crjpt of St. rnul'^ Cnlbodml li 

!^»1(<<1 bj the moisivo pillars whk'b help M nupporl ttinl vuai iirurtiirc, and 

uiL.liT ilic very centre of ilio donio, Is a sarfopUnKiut, of lilack murhle, Ia 

!.i< Tj ui>' iiiclosod ibe romoins of Engluud'x ^ntUvst nura! hero. Ho mora 

i:Ti--plaL-e rould h]ivu lieim rbutiil for the glorioiu ilcAd; and Qo 

-l«ji could poaslbl)' hnvo boon thoscn than the mljiirtnl I'tiamlicr 

' ' 111' rhe hero who, next to Ndion, liuldn tbo lilghosi ptaca in ihe 

r Ills roimiryuvn. Tbcy rent them bIcIb by aldo — tlio great ad- 

I : ilv gnat genKnil —examples alike of England'^ glory and of 

\\ ii ■. 1 111 Luuntry hnil provided bo muniflccmly for the burinl of her fhfor- 
r^ii.i.iiiik'r, il was (Ut that the tomb no Ichb than tbc moniimeul Kbonid 

ir.ut) I" ilie iiutlunal feeling. The chamber linmediDtoly tu the eoiil of ihnt 
11 which Ndson llua was appropriated tn WclUnetoii, and It was iloctiied 

Ti' plan- iht> coHln In a enmiphBgus bearing a general (.-urrcapiindeneo M 

tjumc difficulty wa« found in obtalnlne a suitable block of slono tor tliu 

t^iitvophacuB, «lther on the rantlncnt or in Gt«ot Britain. At length one WM 

illscoTerwl in a lingo bouldrr of porphyry — one of eevoral — lying In Ih* 

iKiriiih of LnxnliOD, on the Hnithem eoustof Cornwall, SocxccnilTcly hont 

w]is ihi« ilonc, that loule liwl to be constmcied tpucially for tbc porpoM of 

Miirkinglt: and ob only onu man could work there at tlio eaaiv tlme,th» 

. .irvlny:or the liisiilc tool! nearly two years to complMc The micajfluipu 

" .in bvYtn Into form, us n i^logisi would say, in sit't : It being ftnnd flu 

. i-i.'i lu.iin'V workmen and tools to the Belil, than to cBrry the (tone to the 

Tlie i-uitlng WHS done by hand; the poUiililnK, fbr the BOkaof 

1 1> ateuin-powtr. The boulder wo* savf n in two to form th« tar- 

I w. larger portion being hollowed out to provide a rercpinch: fUr 

.I..- nnallcr fbrmlng the ild. Its mndslvvncsi will he nmkwtoud ' 

.1 1,. .. V.,. .-i.iii: dint the wircophagini as completed weighs upwards of tvwlvo 

luiu; lliu rndo block was wimcflvB tiroes i list welslii. Whilst the sareopha- 

triis wnt in prugnis, Uie chamber was l)elng adnpied to receive it; and the 

wliiiloha«, nearly five y«ars after tba death of thcGrcatDnkc,l)cen atlcngtli 

llnlibeU. 

Tha chnmber ha* a voiy inipnsalvo etTcrt. In Ibe centre, tho mosaire aar- 
i;o)iliaeii>, rcomd on a more muilve bnae, reaches neariy to the low vaulted 
loof: nn-l no d1()cci intorftircs to Iwwen its mnjeaUe proportions. The poqibyry, 
or Willi II ii ]• i<>iii|Ki'rii. is of adevp elmrulatn color —nearly lilnck, in fkirt 
I s ii.ir Ita Durrnco with KplnshMof a ilglic but dusky »d. 
< ' .iiblong,tbcangle« not imlng rounded; but the mw- 

' d. M In tbo Nel»on sarcophaguf, by tb« luwOTpwt 
I Mill width of tlio bono is preserved, voiy raucli to Ihe 

i,.i. . . .11 nil' :;<ti<-i»U-)hct. Ononceldcoflhc Anruophn;nis if inBiullwd, 
i. _■.:[.. I.. r», "Auiiii.u, DL'keof WELUsiGTorj;" on Iho other, the date* 
.it 1:1 I, .nil nil J ttciith. At vnch end, on n plain circular Iioss, U a Grwk 
u^., li^ 'hiipo baiuit loiUcateil bj a gUt ouUiou. SLo ottita 1 ' ' 
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' BCIENTIFIO inSOOTEBT. 



It Is percpplilili". 'I'lii; peiksMil on whldi rlin mrcoplineiii i 
wlilte (^niio, I'roni ilic CliGeiCvrlni; qnarry, Cumwall; extriindy nUliI 
farm, about the he]);ht Ot tha nnrcoptinuns, Mid Imvfnif ii eoi'Ii uf tta aj ~" 
lh« head of It sleeping lion. Tliv Iiiwcf pan of cho wullii of llie ct 
alio Unod with roii^ while grnnltu; Rnd n nunilcling of polished redg 
wbleh in curled along itif aides of (ho chambor, sorreii lo dUTuae Iba ccdpfd 
Lttw pareophii<;ue, and of tho fbnr lurge poUshod gniiiftv candelalini in 
f atnnd st the four comers oflbe aponinenl. Pruin n sphoru which ai 
etKhoftbeeeaLiidGlnhni, rlso four bid nil jets at gas, wtiifb slieil kdl 
Ions lii^t, — Bub<]acd, Itut sufttclent to allow the tomb to be dlidnctlrH 
The floor i* povod wiih oncaugiic tiles. 

The Burcophai^s, to our Chinking, Is finer In Ibrm ttiati the flnelt of a 
IgTplfan sorcophn^i in tbo BrllMh Museum (of coune It admits of Bod ~ 
paiifton fn lis irorkmanehlp witli tho elaborate hieroglyphic aculptunii 
■0 of them), Bnor, In flkci. (huu any wo know. — Lou. Lit. GaxUt. 



CHUECn OF ST. 1 



:, At ST. FSrEOSBCRG 



This church, which has been thlrty-nlno year* bnlldinK, v 
[ vlth groat pomp and military parade, on the 10th of June. 18% " VMutllifl 
f lll|ggor|[(!iiti« temple," sayg scorreopondentoftbo London A ' 
1 witli the profusion uf luirliiirjc pond itnd gold tl 
Wb Bee no wood, except in tlio doom; oh the rest Is grftntle.Cl 
[''muftle, iitm, porphyry, malocliite, alabaster, lapis huilli, bronze, slln(^ JB 
T Eold, Even the lightning-conductors tire of platinum. Tbe firo a 
L wen M the cupola of the building, ore gilt with a muss of 374 f 
I |;oliI,aTid are seen ^llterinK at adlatancBof forty wents (Vom 8l.F 
I One of tho bella weighs 75,000 pounds. Eleven hundtrd and twdragi 
I columns, with Corinthian rapitnls, surround the building. ThoyMtif 
I flft^-Kix feet high, and seven fret In diamoierntiho base. Enchisct 
1 to b« of a value of £19X) En;;llbh money. The cost of the whole v 
J cent Ijotldlng la reckoned — though this Is probably a 

kt i£13,S0D,0(jO. The iDlorior, — comprising a f pats nf 60,000 squAra ftiliS 
I taken up neither by scats nor by organs ( In the ploo: of the organ It 
r diolruf 1000 men's voices), — Is veiy Imposing." 

STEAM ILDIMKHS. 
These tools have ^ono on IncrcaKlnc in <|iilrk p^datlons, imtU the cl 
of a al^ and a h.df tons, dead hamnierln:; weight, with a fall of ■ 
(tx Inches, has licen reached. A bnniini-r of this weight has bn 
CTi.v:tod, anil is now in operation at Glasgow. — London BuiUa: 

UETUOD or DErECriNG DECAY IN TIUltER. 

The French Jonmn! " Co*mos " states that a simple method 1 
■dopied In the shlpynrds of Vimlee, from time immenioriiil, Ibr tt 
i (onildncu of the llmhor. A person applies his ear to the inlrldto^ 
L tbd ends of the timber, while another sirittCit upon The opposHoq 
I wood It aotind and of good quality, the blow fs ii-rj- distinctly b 
\ vita lotig t>ie beam may be. If the wood Is dlsoKgrvgated b' 

^tta Mima Win iw tot the inotty**'"*"'!^*- " 



MECUAJ^ICS A.SD CStFUI. 



1. rOKIIOXS OF 



Tl\e themhl, in tlio raorso of liU niulytlciil invc^stigatians. ofti-n RiccU 
r!i whul are railed traces uf eatiBlanctiHi by which is ti;ciiurul1y undeislvodr 
.iTilllJMor innttertoo mlDnte to have nnr appreciable wi!l>;bl in the alutlyt- 
il Ijuilani'C. Now it eomotimes happens Ihnt llw^sc tracea ara nr an modi 
,;>„rtniipc, coQBlderril Ecicollfiealiy and cummerrlally, as Iha tnj^rcdlcnu 
■-•■ux In appred^le quflnllticB; nnd in orrier to csiimoie tliese small por- 

.■ uf mAitvr, he in ofien obII|>cd lo go over his work, using very n)nsidaF- 
.1. wtigbis of subntnni^es, whereby bis time aiul core arc nearly daublciL 
■xat tb'n inconveuienro tbtt Bnt liulund mu to try to deumilna la una 
' nitiorn thv romponenti preaent in \arfX tuid In wry miiiDte qoautltlw; 

I nliIiouj;li 1 have BUi-ecoded beyond my expct-lnlioits. I am oonHileni Utal 
liroccfli iii susceptible of Improvement, both as rc^tanls eunsiblUty and 

L rur iiKiIihif! many invMtlgtLtlons on the sciisiljilllr of the most duUcAto 
-iiiidl iroif;iiti, this mcUioil waa foiuid for loo roiij^h. Il Ihen 
' that fflnsiejul of luing die oppoaing force of grai-tirthmugb. 
Ill iiF a k'vcr, we i-oold oppose to tiio gravltallni; cflLTtof the 
.:< L' of perfect ela«tieity aa manifested lu filaments uf filusi, we 

_ .'< Ill obCoinlne the weights of extremely email porta of matter. 

. thai ijurposu I tiled the dnsticlties both of lon>ioii and llcxnrc, and 
.'Till rheln(t(>roiily hiaoHwer thaparpoHo. 

I'iie following is ■ deseripiion of the conatruetlon of my apparanLs, Willi 

11' ti I hnvo succccdod in osHmaUng poitionB of nuiiter equal in weiKhi to 

ilioifiadth pan of a mllligrum. Heiiiliiu a rurl of ini(\ uIuh). In ono 

■'<! Wi hright redness, I <lrew it out quickly, luiil tbureljy olitnjneil aliluiaeot 

..rnnnly cylintlHcal. of alwut the diameter of flne human bail. Taking 

'1 iT)f middlo of this Sne giuJM thread a pivce of eucIi a length labouc 

' : Hull l» weight would himly reducu It Crom the horliontol, tuw 

- r^ijtcned, by means of good sealing-wax, to the odgo of k nu^ 

. >iiid the other end slightly boukcd by approocblnic quicklyifc 

' iriiF. In order to obtain a pan lu which to plncc llie substanos 

[ would estimate, I cut with the coninnin microscopic ucllcat- 

i]-r's of elder pith fram 'ODl tu -0U3 Inch in ihirkae:ia; and 

^lill Oner fllnmDnt,theendwns likewise hooked, andlheothu 

.11^ puacd tliroogh a pith disc, a small knob of j[la» wo* made 

: liv tbo Bpbit Same, just of sufficient size to prevent this dlM 

. rlii^' "'f 'i>s fuspendlng-rod. The filament with ulutehed dine was now 

<<hi.-d on the «nd of the rod fixed to the block, nnd was then ready Kic 

...it Ik'iii^ ulile at Ihc time to procure silver wire of nufflcicnt llnonou, I 

jino very fine and lonH hair, taken from the iicod of a elilld; 

I <i r>iisbt tliB centra of gravity and ecntto of motion of a very 

.itijca] Italniice almost to coincide, I obtained a piece of tlui 

:uiir weighing exaelly one-half milligram. This bciaR dlvidud 

!■■•■ ■ <|iiiil pnrts {cnch about one Inch lonj:) ^nve ns tenths of a ntllli- 

.-■n. iiiHi of tlivae Icnihs lielns plnccdon llie pith-pan. the [;bui« H lament 

dPilo-trd a curtain qminllty, wlilcli won imirkod oti un nrc Catnud qC 



ANNUAL OF fiCIEKTtPlC DlSCOVKItT. 

■ revoltiUon iilwiut [lie edge of the Wock. Anollior Iciilli waj iMei, t 

hcrdtvUion ot)infii«l: wid to on, until idl flvo iHtIp 
tTb* Itmgth of Ihp dTrlKlons twiuK "Hont on^fiiurtli iif kii ini'h, ilir; « 
I vetf rewtlly aulxllTiiloil Into ten equnl porta, which ifavn mo linni«ll 
I »ln'l"' Of * mflligmm. Tlic wslghl of any qmtnlUy of mw 
E «no-liiiJf mlllii^Tsni luay he now eatimaud to j^lti of a < 
r plndni; it on th<> pan nnit oluwvlng the deflc'llon. 

For the tboiiSBinliliB, sfill mora tare and patlcnro Js Toqnll«d 

iMtng marh liner and soincwhiii elinrtcr. and llio plili diM «i 

I'tbin OS po««n)lc. In order tu uhculn the primary sriuliuitfoiu M 

loor lbs aliovc pieces of balr, equal lo ^|,ih milligram, It divH 

f dinal ports, wblcb i^ves a* wii^bta or^^^Ch mlllii;iiu 

ed by these weiebu, divided Inlu ten cqaat paiV, give f 



ikt Uie least breatb of air Interferes with the gndoatlont and w 
[ the whole instruiaent Is proterloil liy a ^lass ease, Ihe end of the a 
J Hie grodUBtdd me being on a hint^. 

In cluetic rods of squikre e«tlon, llie deflercioa is pmportloiuti •to 4 
I welKht; ia those of eircular section this law Is sli|{bl]y dopnnoii 
I liy Ibo aboTH mrtbod of aw-crLHinlng directly the value of each UlTbtat^tll 
r Is aToided. — Sillitiuin't Jotu-nal. 



IllPKOVKUENTS IN MILITAItT IMrLKMKSTS. 

/fovet FteU AHilltry. — General Sir Cbarics Shaw, of I'Jigland, bat H „ 
I peifteted a novel piece of Held aniilerj', fVotD wbieh lie antidpUcK « 
\ ordinary results in ttie perccntatro of destracliveness and o 
' cotpenditure. Napoleon's axiom was that to bring a coutlnu 
[ tnted Are upon a given point of tho enemy's position was t 
T vlctoiy- Animnloil by tbis idea, tbo general has tamed bis stt 
L conttmctlon of a raachlno which sbail accomplish ihlsotSeetTf 
[ Ulunini of risk to the party nsinj; il. The invenllonmay bebr ' 
I Dk an ambuiatory Infcmal mnehine, based upon the Ficachl n 
I (ilsli of a row of twun[>' -four rifle barralB.bonnd logetficr, fitted toanig 
I monnied upon apalrof straoK, ll^hl wliocls. The axle is cupabteof j 
I ikm or elevation to any angle within a radius or fifly-Hvo dcgreM, M 
J Ibe necessary elevation aceordlng to the dlstanoo uf the enamf a 
I tnmtod. The barrels may be either hraach-loodlny, upim tlio revolTi 
or they may. oa In the nioilcl exhibited, be charged in ib* M 
U the mouth, and rammed down, and oil may Ik dlscbniged U 4 
IT in fotir divisions of six each. The whole machine is bu 
[ weight, and is snCDciontiy portable to bu moveil abonl, turned tf 
k to the left, and il« flro directed with certainty hy a single soldra 
I It* aninianltlon-carl, contiUnIng n relay of barrels and an w 
Y Gonrldjties, it may be moved fMm one part of Ihe field U 
■Inglo hone at a lisn'1 -gallop. Tbo general affirms that one ol 
H. whlrh may ho served clTcetnally by eight men, aliowtnl 
Mil throw iu a more clciully Arc than a body of St» inftaniq 
L tbe best description of riflui in existence, and (hat the rath} «d 
K eompuM vRh tfrtliutf VDtiaiti; bVits VbUiA,U « 



HECBAXICS AND CSKFtlL ARTS. 

L u^Abm tooT. In nditiltun (ii llietr uw iti onliti 
ttiwU upon n pivot iii!iieiul iif rho wh 
ti intst vflVit In boat sccvlca. lu 
iroibur worki of ilufcnco. 



IMFROTEIIEHTS IX RIFLES. 

Mr. WTiitwonh, of Eaglmi'l, in pursuing > course of cxpeiiracnt* wlUi a 

v oT lni]>n>vlni> Ihc ride, liiu odopteil a, polygonal aplral Iwre or a anilbnn 

>i. Inii inure rapid than could be nttalnod by groovoi. TbtE bore hu 

. Mivl him in Burpaiis the mn^ and p«nctraCfun or Ibo EnScU rflle; aad 

•tmbi aC Ibo pntjRTtllB being distHtmted oveoly ovtr evoiy elilii of Ibn 

u-oa, Iron i:aii be inbuinitod Tor lend In tlie pn^ei-lllii. Mornovcr, Ur. 

<:iH0rtL liiu tliKvoTeiwI, in llie cuone or his experimenu, tbot octordHig 

ill' quitkiieu or ilio tnm In the polytroD is Ibo Icninti of )be prajemila 

:i may bo flrod, «n ttiHt cwenly-ronr pound anil forty-cii^ht pnond stiot 

' li«n wnt Id tuEtrBordlnwy ranees with half the usual charge ol' powder 

'iiu HU onHnary iwolvepuuiulsr howitier. 



I UALLSTB THIBTT-SIX INCH KORTAIEB, J 



3 BHEXIS. 



m meeting of the Britiiih Aisociatioa for 1S57, Mr. Kobcrt Unllct pre- 
•I an atetnun of n plan he hful propoEGd to tho British Uuveniiuunt for 
.'mployment of ihclls of a. mnenitnde novvr belbrc iinagliiud by any 
vii.. of a yard in diameier, and woljfhing, wbon In fliRht. about a ton 
u qiuunor, and for Ibo contlructlon of mortars capable of prifjectlns 
' enomoiu globe*. (See Annual of ScienlUic DisMvery, IKS, pagiSl.) 
^ On BAoTC-mciiIloiKid dale, a colossal mortar, ronicnicied on Ur. llMi- 
3, baa be«n prwtlcaJlr tesMid liy ibe Eiifflish Boiird of Ordnonoa, on 
~ , with (^lulrgc9 (of pntivvtion) ((nidindly incruiislng up to 
brpoond). With this anountof pnwilcr, asbdi wvlglitag'.t^3Dpaui>da 
mniwn a horliunlal nuiKD of upwards of a tnilo and ik hulf to the beii^ 
' jiriirmlily tlirraH)uitrti.-rB of a milo, and, fullinjj, penutraiBd the runipoct 
I th<ji bard, dry oortb of Ibc Woolwli'h range to a depth of luom than 
'.i.MiHni foot, throwing about cuiloads of cortli and slonuB b; iho inera 

Bof ibv rail of Ilie umpiy shell. 
explMlva power, it is obvlons, is approximately propnttionate lo the 
I Of pO«rd«r; but, by coJeolnlions, of wblch the result only ean hora 
|B, Mr. HaltBi hoH shown that the torn! powoi- of dcaoUtlon, ihnt Is to 
ID abtolun amount of damage done In llirowlng down bnildiiie*! 
etc., by one 36-inch shell, Ix fixteon hnndrod times tlinl possible lo ba 
don* by ouu 13-inch shell; and (bat on oltject which a 13-lncli shell could 
Juil nvvrtiirn at ou« yanl IVoni lis cuutrc, will be orartlirowa by thu 3C.liiab 
in at forty yards' di*tanr<:. 

mh-proor arch (&o-calleil).now exisM In Eorapo capublo of ruining 

it OUe of those huge ehnlls upon it, whose atioi^y of dosi'cut mv 

ptM a» equal to aliout eight Imndrcd inns. Sn means or prwau- 

Ida In a fbrtrMa against the Iremcndous foil of aucb moMva, 

Mt the Icrriblo power* of their explosion, when 490 ponnd* of 

o Iha vcr)' best adrnntaip!, pnu In tnolion iha Ihiiinicnis of 

n of Inm,— no splinter iironf, no ontliutry vaulliiig, perliag* w\ 

jgi^^MUa of AKiftiuff tilde lUl ul «isbiiaa% <:^)tex Bt ? 



■•rxM. or scmnmc niacovEHf'. 



u u- ^n^-^—ii.i. Lunid iKTC eteho' gi 
Muol cOhi wooU tie pmdj^lne. 
A aiBek 36 iadi ibd u St|^ < 

pOtBt of ellecl Uu Mme itEight of bi 

H (tdtaaf 13 iBcIn, ml flk. 



•ram lach itaBlb, Wlh 



Sbcnrlbg m ^vfbg to bror oi 



.lupil 



16 « 



l>ue). and llMll 



A deacHpIion 
I iirtntrr, uid fulled li; 



a thai Aft; •Gie mial] ifaellt, or aa; wm 
1 40 Aa worii of the single gnax one. 

R nortan an, whli tlie eiucplioii of one pan li)i« 
« «etl», fonnol whollj of wnaghl Iron, in rootenlric ring 
I mortar it ecparable M pkwnre inro tbinwai iwparBle 
I kMTlBMur vbich weigtu atMiiiI clereo tont; 
I Whaa all pnl u^ciber (alioul fifly-two toiu). i* siunplible of etuj 
n onllnarr artillery rarruKes, over roujjb counli7, or can be ooi 
[ ibipped, Kowcd, or landed. 

NEW VETBOD OF PBUJItSG. 

of a new inclbod of printing, inrentrd tif ■ Ji 

y him .VwjnipAy, hat reccnOj b«™ published la J 
D be stlaiBcd itloublain prinllHiT 'i 
Wj Utoii Rlonc, line, or any olbcr iabttancc hii!>< 
t, to ml Impiwsiona of different rolorg by a Giu^l< ' 
■ brblKiui; lite kLkI \uuier the press sci-cnd limrfl. Hi 

»: Tlui ngutta or characlen to be produced niv .,, 

irany oiherwbich may b« prnciruied bynUqiiiJ, .. 

10 la ivrnpuwd of lampblack, Indian ink, fain, ni 

§ Mh. ThU done, tite side ud which Ihc tl|>nrea baTO Iwcii dmwn n 

_ It coallni; of Ruua-pcrcha, and wbcn ibis 1h dry Ibe «urfhca ia W 
I Xow, ilnu! ilin ink U rompotcd of soluble mattrr, Una will w 

avercd [be charurtcrs, and whidi tbeirfore doea n 

r Inra lo ibe stuir, waaboa oif too, by which meaiu ilic Aiuir beramn a 

I wUcb k only pvnclmblc by liqnlds in iboae places wlierc tbe < 

f dnwn.aiid Is ixnfertly Impenetrable ever^irbera vise. Tbis dona, tl 

of (he ■luir nKViTKB the inks and colors which ai 

le the sheet ii laid on the right side. Under (be action of the |n< 

anil colon pcnenalc ibrongh Ibo nnproiecled place*, and a dear I 

( (Ion b ubtained. Instead of applying the ink and (»lora as slaud, ft _ 

II kind of CDshlon, made much like the bulls formerly u»id toe h 

\ typo, and properly charged with ink or colors, may be placed mtdCT^ 

ntr, anil thus many sheets may be woriied olT before U is d 



L FEEDER FOR PMSTING P 
Thbi machttic, now In luccessrul use in Kcw Tork, opirmtcs aa IbUowtd 
|liaf ilinnH Itptwti By»th«ftatoig*iwgAiaQ»tna 
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Iltilt. Aboreit Mill a tfiw Ini-hos h.ich of ibe rVunt cdec of tho top sbect. 

! -Hiiin vurtldil cj-lluder» stnud In a row pnnillcl lo ihe ptiiirins 

I II h or tlie^v cyllndura Is s smntl ensclnc, dosed m tup and opni 

III, ln*ido or which Is a pislon, prodilcil witb u plnlon-rod «ufll- 

^ 111 reach ilic popcr when the pfi^ion is down. All the roils am 

.■ . iilpiiril, rnieluagnied hole ta cue !ne«cli rorBimink-pIn to pass ibtonKh, 

<|>1 liy rocaiin uf h cranked ehaH (hej arv mado ro laore coiistniitly bark- 

iid aud (brwunl. The ends or the piston-rods are n> arranjwt 13 to liida 

' .1 rlie p^perwhcti moving Inckvard, ondM tocsny It rorwnrd dorlriK ilie 

i.nTard stroke. Earh piston 1> pressed down bj- n collod spring plnfi-d iti 

ilio •■jllniltir betwiwn the piston and the lop cover. From each cylinder a 

pipe cxirnds to ilio edge of (he fecdlag-board nearest tho roller, whet* It Ir 

ftutenal. and in lower portion resting on Uio ftecling-boonl, is pierred with 

a Somali holi?, Alt Ihe cylinders are Also eounei-ted with an exhaaat alr-pniop, 

ty.tiPtuiiily nt work. The machinery opemtes as fbliows: The pistoa-TOda 

HiirliiiK; biii'kward and forward in mntact with Ihe lop sheet, bring! it for- 

wanl lo iti« edge oT Ihe ttolinn-board. The moment it arrives there, tbe 

mi-lion <ir Ihe exhanEl pomp midtes the sheet close honnetically the small 

bnUn in Ib« pipes. A Tocauin in the cylinders, and the rising of the piston 

oirahisl the coil springs, ore Ihe imniullBlo rosnits of Ibis closing. TlM 

plsian-rods recede ttom the paper, which Is left at rest, dll the Iron fingers 

iiV Till- ri.ll.T aeiie it and raffj 11 10 The form. The nionionl the sheet is oir- 

ni>k'sln the pipe* are left open, air rushes throagh them inlotba 

'- iha VMtmm, the plsti^ns am pushed down by tbo coil sprinct, 

■ ..] ibe piston-rods curry tbe next sheet forward. SerenU of ttie 

■' k 111 right nngivs with the drst, to insure a proper register sMb- 

iiitu-iin also a few Incidental ajnuigemenis, sach as theraislneof 

...! il.i- pipes from iho pHperai Ihe moment the last iBclenehod. Tliero an 

-. ii'ral guod patented plans fbr making a mcchnnical feeder Rir sepamto 

'i<.<'ts, but none better than the one dosci^lKd. The nainreof ihcwork n- 

I I irvs an ntlendant, and as feeding does not require a lon^ apprentiecshlp, 

'iciT is little rtilfcronco liclwoen the wages of a feeder and those of u^vf. 

: Ik- lulvanlage of the apparatus seems then to consist in the possibility of 

iiitilng presses Ibsler. Book printers cannot avail themselves Af tl. as, fttr 

I purpokc of making neater cnplcs. the presses are aelually nm slower than 

',. 1 coidj be ffciJ by hand. The appnnttas would bj advantageous fbr newa- 

i-.T rotary presses, In which rupldli.v Is everything; 1)at in this case Owd- 

..' with enilless paper Is slltl n Iwlier plan, which, aooucr or later, will 

.Li|*rscilc ail othet*. — AeiD York Tribune. 



CLAY RETORTS FOE GAS-HAKDIU. • 

bni be/Ill TTiad to Ihe Instltnllnn of CMI EngineoTs. I,ondnn, "On 

- iif ilie LTbo or (lay Retorts for Giw-mnkine." by Mr. Jntwa 

I (n: .inbsilinilon of fltn-clny fbr mecal, in the cotistnutloa of 

irinlnited to Mr. Griiflon.and dntei) 1»ck ns far as the year 18B0. 

I..'v wun' »iimru In Irnnsrerse Bn<-Ik)i>; but Ihnt form was soon 
<[i>- O, or ovm-ahnpe, which hail been slneo adhered lo, t»tli in 
-Mill abroad; this latter formof rclorl admlillngof astratumof 
I rribnteil of an cfjtinl thlckniHS IhToni^liottl. 



AMKCAL OF SCIENTIFIC DISCOrsltTC^^^^^^^H 

1, er U Indies by 13 inphos In Mtctlon, And 7 teat G inchu In lenntfi, lad 
a toani liy the nutliorto l>e iis ftillowa: 
^TlMlmu n:4ur[ate>tiuK.%Si1ar«, nuil worfcingoff Ucwi. uf cnidfdrcMh 
c, efToctcd the <nrlwniuiiU>n of 211)0 cnt, of co*], wbirti. M UOUO cnMe J 
R of gM per loD, kkvq a lutol qu^nllly of QSS.AOO cubic fbM of KU ||tr 1 
;; wbllBt Ilio I'lay rulorts luled Piadaya, curiwnueil &1TJ iwt. of cMt^ I 
cubic fmt or gas per ton, gave 2,452,000 cubic Tout oT gM ftt 1 
It would ttias Iw (HOD tbu Iho tiny mom yloldod n gtvoicr qonrtl^ 
if fcu, l^om the same weight at ami, (luui tbu iron nnonn; but (li«ipM4fle 
pti\ty of the gas «o roado wu Ick, and Ite [lloniin.ttin;^; ihiwct whr dladv 
Ibedi In ruiucquence of the incrtiuiod temporatnra or the tiaf rotoru, «UA 

a Ibo lait portion of the gat to tie decotnpoaed. i 

I The moM pra(.ti(-al method or working vlay lelorti in lar)» work* wU j 

Mth the <uI<IUiOD of so Exhaoctcr. This redaced tha presBarv oo the ttUM, I 

Apravenicd the escape of tpis tbrougb the jiorMuid fiiBurta; and bjiilml I 

D tha qoantily iniule wa» Inureosed about 300 cubic fu(>l ]>er ton otoati- I 

\M nMrlu, the expenw of on cKlinuBtinS appanuus, and Eloun m- ] 

k. It, would not be compcusittud by the goa eavcd. I 

HEATING nv CAS AND SAND I 

t- Some inlcrentin); exporlmenta hove recently been nuulo in Alhanj, bf Hk I 
|.CiIv1n Pepper and others, to twt the talue of uind at a hcacbig tnedlm^ I 
. fdally for railroad cars. The heat is obtained in thelin<t IrmMDcebydlt I 
^ng the gas llirough sand. If the gan be dhw^ted into thobodrMTMira 
111 Inetantiy dUTuao Itself throuj^b the entire mass, and f^^VKIt^M 
m, may, with perfect safety, 1>e insbintly set on Are with • ■UMJ^^^H 
covcrlnj; the whole aurfaee of the sand with a pure fiaaMi^^^^^l 
»er how luTgc (lie extent of the flame, and with pBrf^^^^| 
inplote itombustlon. The heat Is BlmoHt Insluntancously dlCnuMt'tlHH^I 
to eattr^ mass of saui!, heating It equally throuKbont, and reqnirii^bolMi^ 
I to boat the snnd to such JDtense temperature that H-Wll I 
a Its heat Ibr hours after the gas is shut off and the UKhl r ■ lliii.iilltiwt I 

IKTLUENCE oe WALL-PAP EIM ON THE TEUPEBATUSE OF I 
Al'AKTJlENTS. I 

|.paper-hatiiclni;a In themiBlvca (says the Builder), aa materials, 
Ifher teiiipenimro than the walls or partitions on which they mi 
ese ronden Elation of vapor taken phi(«, and the daiapBI 
na>ed from the room as the progress of ventilation goes on. To » 
paper Is on absorbent: but Ition the moisture is given olf In tto 
irmayeicape by other means. Tha reason why dark impcraaiai 
in light onA, is still due to the same action. All dnrk mnieriah) b 
« tight and heat, and will thns maintain n higher Icniperatnrei 
1, many of the very llghtrcolorod papcn (particularly the bettw 
I glamd or antln face, which is produced by the tise of a lorRo 
[if China cluy.o raalcrio! that, flTjm lis coldniaa, at otico c 
i>r nidbturc, and thus racUltaluii Itii own decay. 

KCBSTITITE FOIt LEATBEO. 
^^Mm| 'mtlrmnmh, of Northampton. Tiatf.. has fnvenlcd a new I 
^^^■^leailcJ to sujiply the plww ut: t^vtiiM: \n m'uij (A Via a^-if&cij 
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B telwlc III mmpnseil o: 



olhor QbrcuB EnlislanKl, Fitlior woven 

id HUurnieit or rniiteU wiib n ciimpounil 

ott ntii] Immi umlicr, prepared by boliinK in every ^ivUon of oil 

e poaiulB of amiiu' In a powitdnsl siaic, fur sucli a luaj^h at Udo 

rumposiiiitii, wUnti i.'Oal. will roll In [Iiq hiinil* without etiekSng. 

n roruis suitable Tor lbs coles of boots uiil ihoH. 

■ Ibr mnks. miTclllnic bnioi, cap-l>onci. or as a tubsilluCe for car^ 

w lctilli«r, or for michiitD-lielllng or hose-pipe. The ino<le of . 
g the rafarir^ iHITcrs, to urime extent, according to the use fbr which 
v3 iceneni pclnciplca arc In nil ratee ihu uune. Tlie nm- 
riiitlnvU intu (lie boiled oil iiutil it rcii-bes the poini: deslrod, whan It la 
rauljr to bo applied, in the maimer bt^t culcnlatod to produce special nltidca. 

1 NEW CEltENT. 

r. Edmaod Dary prepares a arv eemcnt, wblch le well spoken oT, hjr 

iron Tcsiel wiual pncts of common pitch and pitta-perchtt. IC 

r liquid nndcr water, or notlil, to be melted when wanted. It li 

il MtadtfJ by water, and adheres firmly to wood, iione, glass, porcelain, 

r, leather, parchment paper, rttilhere, wool, rolton, hemp, and Imeu fub- 

lics, and cTeo |o Tarolah. — Cosmai, vol. xli,, p. 41, 



^^■hepteli 
^KlUtacli 
i^TIwT, leat 



JJCjlTID C 



of good quality and iliasolvu It in aa small a qnandly of hot ws- 
ai pOMlble; then, while yet hot, ruroove 11 from the lire and dllalo it to 
r deKne of thinness by odiliiig alcobul. aflcr which it Eliuuld be 
id the month of the botlle kept covereii with a piucu of Indkpmb- 
lytblng cira that will exclude the air. Alcohol will pn»crve gltie 
niado In this way for tiuaiy yean, keeping It ft'om pumfUciion ln> aummcr 
lunl ttuta fMeiitt|r [u wlnier. In cold weather It reqaires only a little wana- 
iiiv; to Duikc It tnidy Ibr luc. Tbls convenient article liiu been in use In Eng- 
land t<a Dumy years, but ha« never bma cxionElvely known In this niuntiy, 

ARTIFICIAL IVOKY. 

A patent has toceolly been granted, In England, to Chnrlcs Wcstendorp, 
Jr., for mannlhclnrlng a material Inlcodedto imitate jvury, bone, horii,H)niJ> 
or other Nlmilar suhatnnces, natural or artlflcial, and whkh may he (ued In 
prefiarnee lo Ivory, on nccoant of cheapness and adnptablllly. as the Miao 
inuli-rlnla may be moulded or turned to the various forms or pntlcnu Ihey 
iri::\ II.' iti'Hited to lake, and may l» applied lo all the purposes In which 
tL.iTiM:il iviirv liecomes luefnl, snch. for instance, as blltlard-bolls, dOoT and 
"iJMi- Iti.iIh. pluno-forto keys, rulers, paper-hnlvcs, whip, stick, and other 

IT lu- "ltd In Imitation, or as a substliiito (br carvud wooil, eoamdM 

• i,ii,:i, |ir, I luus atoue works, and s variety of fHncy, oniunental, and docor- 

The tn-otpf»t bring as fttllows : Five onnrca (or more or less nccordln^ tti 
tli« •lieiifilie anick' to be made.) orii'oiy dnstls soakul with awhiteratOT. 
UU white lead or zliir white, three ounces. In a solution of white ihnihic or 
^^ ' u sixteen ounec* of spirit of wine. After Iho whole it well mixed, 
Il It beat done at a toniperatare of '02' Fahrenheit, tlio alcohol to pur- 
8» 



AN>1UAL OF SCtKKtinC DISCOTK&Y. 

I tiall/ cvapornlioil, and tlio itiff' piutQ ar ilrf powder prcsi>cd ir 

IS In Ibd dies or monld, wlik'li have boon pruvioiwl}' Iit-nlvil lo ulnut 3 
Ku StO' FUirviihelt; aAer Wliig eu sulidincd ihvf nru polbhml In the o 

OCT or pollBliIng ivory- tnalcait oC luiug Woij daat, n 
K^!flnrir iMwdnreil bones, porcciain, cottoii, und various Qncly powdcmdn) 
( liab may be einployod, anil tlio tolors m*)- bu variwl acconlins lo 
la required; the ivory or oOior dual nmy bu djtd Eimilar to eo 
I dBmio&r, copil, iiuuUc (aad IT great cliutleicy is required, bhsK^ltd ll 
[ dia^v^ber or gatta-perchn), arnvror (he parposo very vicil, elilKr wttb tj 
I Iritbout Rhelluu; Ijeea-wax.cnniphor, and turpenCJQS.aPcgoodfbrioaW 
jmriHuwa, uid, nccotdlng to ttiu iiii:!^)!^!!!! lued, ll will be perceived tl 
proponilion ntait undergo variuus mixliac^atitnis during the pntccti ol 



lIACniSE rOK DUKBIKG WOOL. 

1 Mnsgnire, of Nonlainptoa, Mnss., has iDvemcd a 
moving buira and dirt from wool, wliicli proniiacg to aceumiilish t]l*M 
W With ilisE tuple Ilmt (he ^a has with cotton. The miichtna ~ 
t, wnd Is la the form of an atmrJuiicnt to the ordinHiy carding n 
\t only flfreen or seventeen ilollan extra exiiense to the enrdH*. 
of it will be obvloiu lo uli who Itnow how foa! the South J 
U wouls are with bum, auil bow Kraot 1b lbs expenee of clnaiUng 
Wttif proccHS hiUieno known. Alter being wmsbed. llis wool L 

on Ihc apron of Mr. Uusgmve's tauchino, and carried by It to DroiB 
I, envciwi with coarse cnrib, lying pnnUlel and revolving inwanls. . 
HAo wool pusGd those it meets tho " buTTur," a cylinder of about nix b 
imposed of Bicci rings slid upon a shan. Tbe drci 
if eiwb ring is cat into teeth soiuetbing like those of a crou.<iit|L 
aiWhof iherini^ls adrddarwiroiosopamtG thum. Th«whM^i| 
p ilrtTca together, forming k cylinder, of which Ibe Eurfbce Is «~~ ~ ~ '' 
stool Icolb, of which there are eleven to thi ' ~ 
• Iho Awdlni; rollers it Is c&ugbt by tbe teeth ; llie wool Itself I* dl 
n Ihe apaue bciwuua the teeth, iuHving the buir on 
li qrllndcr is lutolber of wood. Into which axe flsed lontiitudinally q 
Thii nivutvM so us ocarly to toucli the undur cyhndot, but In, k *;^ 
fiUiVclion. Thus it Is obvious that the burrs on 
viBf; 111 contact wilh ihc blad(u of tbe upper unc, are 
jron, which reniovoa them. lu the oi 
ll fhicd IVum the liurrs li then delivered to the carding n 

rs large and hard, like cotton uud, no nioro would be icqulredj j 
iU,briltla biuTB of tho South American wool aro apt to bo lifoM^ 
_ ts get altlmatcly into the yarn and Injure the ciolh, To fllut 
I, iil, Hui)''''*^'' ^"^ intrudnced a carding cyllniler to tuku tlio worf. M 
« Bnl " hurrvt " and deliver it, traitcr distributed, to a Aner one, whw^l 
h are fonnci'n to tho inch itislcail of eleven. B.v llili lucnni ib^r^ 
W to th« carder entirely rtoo from burrs. The llioroni;!! mode of U| 
^ may be illnstrulcd by the fnct that Mcstlfa wool was posiod if 
Ilia freed fl^n forty per (rent. weiK'lt of bt 
U tiOury to the fibre, addiug at least llfteen cents [ 
nofi^ wool, 



UXCUAKtCS JiXD L'aKfLL AKIh. 



A rtry ItiKtnloiu luiiiilii(;-miichine, or tuom. hiu rcicenily licen Inrmtad 

V J, Q. & Vf. Aikra.of Fruiktin, N, H, It rcsvralilcs ■ torgu riot;, liarlnx • 

r. '< 'I fin;: iijp [iLstv, nnil u iiuinliwur under houkt. iddvIiii^ luck util ftjtth 

l:i1 rroio die {«ot™l opening, lo remivo liio ihrcjirl or yam froiOA 

_ triiirellcr, to funn llie loops, Inlurlacc thuiii, imd Umu throw Itunn 

"riu of ■ luntc knit inlw hant^lng down in tbe canere. To prodneo 

. Ill lahrir, two setRof needles are rcquimi, tba ono set worictng 

1.;, iliiiiiij(h, lUirl tmnsTorHi lo the loops fonaod by the otlier Mit; ona 

1 1 ol acEiJLwanlT'aroTBqulrod for plntawork. A lursenuioLine Tor knitting 
Irrtit luu flte bied bobbins, uid ik slop motion Tor each, so ilmt tbe breaif 
' ij' a lliivud at once slops iL II Is iL moat iogcnlouE loom, and will knil flftj 
' Mil» in one day. 

A MvcklnK-lootB occopiec no mors space tbnn a common tewlng-marJiliia; 

I ml line U rtnioired Tor knitting tbe legs, and anulber tbo ttet. The work ot 

I In; former la Ukca olT In tbe fonn of a long liibo; Ibis Is cat In proper 

.i_'i)is, 7>ut on tbe rooling-moi'bine, wbirh wtavcs a single eqaan pleoB U 

1 1 ibis l> clofdB by ootcbtM work, by band, Co funn the fboE. Ona 

'< ii[| eighi loonw, and prodnvu 100 iluicn pairs of stockings in a 

-^ day. Tbey are the mwt perfect machines for <hla purpose wo 

^.imlned, and nokas than Are paunilii arr ombrarat intbciropcra- 

L .,.., .'.ii-lrui-tion. The cost of a macbinc lo knit rfbbcd slo<^king.[c!^, 

W tSOOi uiie ror rtwt, aiOO; a family machine, for plain work, 950. 

BOOTHE'S IMritOVED GUAJN-CLEASER. 

Ordinary imnt-niacbincs am buHt of wood, and are open; tbe necenBlT 
. 'iiiswimfiire Is that thoy havo to bo confined In a close room on account of 

I h" ilmt thrown out, and that Ihcy ratch Are Teiy easily from over-hcaMi 
itrumabi. Ssvcral larm milts havs been lost fVom (bis canse. and the mteof 
iir-kirance is, ou this acrounf, oflon extremely hiRh. This new giaiD.cl«ancr 
I..'" Imcn diiiiiiied lo avoid dual and danger or Are; it is entirely melsUlc, and 

;ili encased. tWl a rertlcal Bhaft, a cylinder, or dmra, about two fcel In 
• imci<T snd tour flxt lung, is Iteyed, and made to revolve at a relodty of 
l--iib per minute. On tbe periphery of the drum pn^ectinil Qat 
i.iiiaicd "iKBicrs," are screwed in parallel oituIut rows. They 
> inches outsfite, IVirraing an angle of forty degrees with a tan* 
iniin, anil Iboir external surface, raeosBring three Inches by Ibur 
. i.lv corrugated by vertleid proovea a qoaner of an inch de^ 
\:rinnd Ibis drum is a stationary cylindrical envelov of socb M 
I" leN*e scanielf an inch of free space between Itself and Iha 
i«.';iien<. Tills envelop li corrugated drculaily; tbe holtowof 
>iii>n Is opiHHllB one row of beaters. This circular onveiop la 
'■}■ a rnrred iNiKom terminating In a pips nt the centre, and la 
>.' dip by ibo caM of a horizontal fan blower, wlilch b placed 
I i: fans of tbo blower revolve with the shall of tbo machlno, 
. ■• u euciion-|ripe leading from the pipe at the bottom of ibe ma- 
in' 111 ilie llin blower. To operate, tbo grain Is liitrodHitid at the top, 

II :><-i,v:n Ihx ilnun and ibr rytlndrical casing. Ikforc 11 has hod llino to fall 

< iiirA. frft raugiKoucJiBlucilnsd AiMof abeatct.imdQiroimwjxXyi tm^^ 



;; hilt the bcnter Is IncHned, 90 as lo fnllow tlio 
nl Mctlnn. The grain ia ttiiu ihrown into a hi 
: vnvdap, nncl <d falLiti;; duwn nlunn ilio Inner jionii. 
I, wliirli steU an nn Incllnoit plnne, It I9 broufrlil bick towunt the MHO* 
le miuhlno, nnil is cniijihC bj the second mw of iKAtore, sod l)]r all li 
sslcin. The dust wliirh [a dctBchnl n«ni tlio gndn Is enrrfed Hplif * 
nt of air lilowlnp upward belwten Iho drain anil It* esTdap, 
r readilni; the hottom o( the machine, the grain enlen the central fi^ 
lln on an InverUxl cono placed In II, and Ibe last panicle* oT dM 
ling ore carried away ttirouKh tlio auciilda pipe already 
10a o( this kind are built of dllfcrent aUcs. A two-honio pov 
uxn dean tiny busheli nf wlienc per hoar, and la sold tot tlSi. 
LTger elzo cost prapanionaicly less, and do more warii tbr th 
ARer a time, the «nrfUce of the beaters wears out, and they I 
Ijr flat ; but diey are easily replaced by others, at a coat of 93 
-^l4Mle Kt. This inafliinD doel its worli cheaply and etTecliuilly, and. fllfMlf 
modified, niay UTuntuully servu Tor cleaning cocoa and coBi-e ~ ~ 
Amciii'n and eliewliere. Tlie cleaning of cocoa In at preaent actually itnat 
by baud. In llie most prlmidTO manner, at a coat equal to foily per 
ttf the price of the grain ready for ahippinB-— .V, i'. Tribnne. 



■ EELF-IKDICATOE BEE-IirVES. 

■ The eareOil l>ec-fancier has long dealrcd lo posscus some method of nl 
nring tlio doily increase or docreiiHC in the wrj^iht of his hiro. Ak 
Ocrmiio authority atatci that a bcv-growcr there took the trouble lo V 
one rtf bu' bivoB twice a dny — hefttro the bees left in the moWiing and aftw I 

M night — and thui he deicrmlucd the nlKhtly loss by m 
a and eraporation. These obBervstions were rontinaed rrom J 
■ periml of nlnety-ane daya. and the reenlta a 
inlheSlhof Uay the hive weighed siMy-four pouiula; 

g twolvo pounds ; yet on Anjcuat a, It »ei(:bcd 1201 pound*. 
Increase in weight (Tom June 98 to July Si, except ' 
in one day, and ihrec^aartcn on another; and from July 17 H 
_ H 2, the whole increase wb« only three pounds. Tlio worii of ea^ 
^1* nlttutel/ recorded, and the results fyi to prove that Ihu bee-kacfaf 
UltKlIdbavouinio means oraacert^ning the weight of hia hives didly thrlHli|lk I 
out the scaaou. A method of doing tbia has been invented by Mr. St|tj|f 
Hibbar<l, of Totleniinin, England. It conelsia of a turned pillar, nuulc ti 
the fashion of a icIcEcope, working lilie a piston In a brass or iron ejtiai 
Beooath the pilUr Is a spinil «prin(;, on which the pillar ruala. Two ii 
mo down Ibe side or ftout of the cylinder, and belwcen them aiitailcsft 1 
marked. A Snijscr la attached to the baaeof the pillar, and the hive B4)ai||l 
on top of the hitter, so that aa It prteate down on the tiprliig the flnset n 
the gnus woigbt of the wb^le. A tbumb^acrcw paaaea through the eyJb 
and, by prwsliig against the piijai', holda It In a flxed position 
^ may b« ilcairable. The whole ani(ir i» exco«lini;ly simple, aud t\ 

^B •cquisitkin 



[ ruodjly understood. To the inteUit,-enlsN«:kc«per it will be a very 
f •cquisltkm. \ 



KCdumcs AXB rtiuxL acts. 



^^ RBCCVT mrilOVXHESTe IX J 

Hin^im'i iMfiratrd Zimd-u'dt OtOiT. poiniicil IK<S.«>ii^iE of' a luirtacmttl 

"usb- Tlw Tullbuf tbacuncrfsoBC-Uiinl thai or ilic pliHi^li, an>l ilmMta 
1-T1 limiillJi nuderlht' Innd, so that lUc ploo^h on ■«« «unvciUns roamb wtll 
I irti Un- Immithor tbocal>i.T to aJdition w lis utiKl work. It b >ffinn«d 
' i::T llie Miluu iif )iow«r BBDiUly Iwl in IVinJun on the lBtHl-<iilu b tnuu- 
:. rml to the ai^oC lite cutter, utd that Ihiu onc-thinl mom troth b por- 
lumiFiJ lif tliE umo tuuD wbca the cnitor is luoit. Auotbiv Impoi^imt 
•il«»itu^ la, tliM tbe iilooph tlias provhlnl is inurh more itcaaly. and ntuA 
moTv cuilr kept In liic (^und. Whm it b desired to pulruriie ibo einanil, 
two nnlm tn uscol, at iltlTWcnt bcii^ts, the second In odvuica of tba DtKt. 
A nnw Tonn of Blvsm-ploagh rccenllf paicnial in Enelatiil ci|>(>ratra u lU- 
: 09: Aturieiuf sliailea la muila 10 oatcr the UnO In «u«-<s>km, anil rm il 
:'<i tho arc or ftcin'l<', wbca iho cat elk-es ai« suildcnly ihn>vD upagkinat 
.. . liloU plBiB. at once tcveraing oitd breokioK ihcm lUmoat into poMikr. 

A uav form otrart-liody baa also bean paloDtcd tar tlio purpuMuf doUrar- 
lnymnimraorer allKUl nithoni nHioiriai.'ittobo thruwnoul by hand. Tb« 
bolunn or Ihc rarl-lKidy is supplied nilh lon^liiillnal op«iiln^. in wbir}) 
renrirc drug* or liladu ottHHinl (0 an axi^ undc^r Uib bodr- Aa ilio t^art 
Bi'iVB*, tlieso dnga pull dowu tbo numnTu in a condition i>r compluto pul- 



Ivirtor Guytit, of Paris, Iho proprietor of extensiyo vinByards. In Sillery, 
ii[ini|ia!nii>. hnK Intnxlunyl til Franco, and In now tnlrodarfn^ in Englaml, ft 
"IT'*'', '■"' Iniiironid, dcdiTiptloii of straw matling for the protection of iar- 
-I'irn'-':! iiiiil n^cnlninl prodncc, together with a loom or apparatot Ibt 

iL-thosatnc. 

i-i rompoird of a wefl of straw, cnno, bnas, nish, iwd, or other 
■i.il. wovMi lntoiireomliine<liriih a warp, conaisiinfc of two Mia 
.>lh, each act romposcd of two wires, or sloul ronli, twlsMd la- 
' ir is mannftictiired as Hiiloin: Tlie slraw. Iiau, orotbtriuati^ 
Liu oven lpii;;tliii, nnd uprrad on a tablo with a ctntnd «lol or 
.1 end lo end, whore, liy rocnna of n comb or rccd wlih cnnliMl 
i>j U dirldcd into clustuta (iha 11ilciiairns of (ach clnituir bdDR 
ttio spncu Iwiwooa tyetf two aiUolnint! toolli>. The iiinib t* 
i:ju sEraw Just over Uio channel. Tlia tablob Ihcn brouKhl to 
V ho tak«a a cinstcr at n tlmo, and tvaii It in a loom or framo. In 

„ip, cords or wirui,Bro delivered olT in twoafroni four rowla M 

lutjiiodla tnoaiibxl In the itandards of the iVamo, aud ors poaMd 

|Dd gtoDves h) plates which net aa boddlet, boloK oonnocwil tij 

'inetit or oiherwtxU 10 trea<llas, by wbluti thuy aro dupniitHad and 

hbjspringnatiha top, vrhorotiy the wup ihrcodii ani rnxawl, 

nntal;, each tel being oponud tu fumi a iliud, liirouicb whlvh 

Aih imrodiiccd. Tlio niloiu, as It in wovun, is wuunil ulT i>ti a bran 

» ivvolvo by a *olj£UU«J lover; the weight abo iffiiiM tlio dnUI 

<aof the trarp ibroods, bolus bn>iit;tk( \niX iiviux Uw iswL sA. 'M 
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Kko hy hand or otbenrlsc; or tlie bcani tniif bo Inmril. and 
cad* dcllvoreil oft and opened to form (he shod \ty alcnm or oibw [nmt 
deb may bu cmploynl to work the Oamt, Pine mnj lie li't In thl^fB)HkM 
fix it til jilm-c, or it laay be ihoudk^ un etnkea wiUi (Tois<]ilrrve. ur on nrtT- 
eled Toils, or on ■^jiutnblc ftamea, so tbal the poslUan oT tbo Dwttili)! HQ 
bevuiod wliennscd Tor Elioitprinj^a planli or it mtiS bo tnoiiiUFd in nUa 
Uko K blind, lo cover conservitlorics, etc. 

»The breudih of tlio fiibric varies from one foot llireo Inrbei lo aiotat 
|91h) leaser brcwttli la tbc better Tor protecting planta pliuvil in rawaorlnl^ 
(pt in bal-liouacs nnd oilier lilie placca, nnd the iftTatFr braidth tUr pMMtt( 
"ynill frulls, auch as peuolieii, Rprii'oUi, etc. Tbe niuillpi; is nude of aaji^ 
tind leiiKtIi, belnit rollvd up into rolls, like carpellnt;. nf it leaves llieli^ 
or appamtui In whieh il is woren, and wbleh hae been designed aapad^ 
fbr its manufarcure. It wei^bs but little, and may conaequenUr be mfr 
ported wltb COM, and Ht a smail expeiUD. It mny tu handled ron^ktjwtt' 

»lHlt risk of IqJDiy, arrtuiKed in any desired Tonu or manner, cut inW mf 
VlqillT«d lonfrtha, and, if dealred, bo rotinilod again wllbout dUliculff . Il4 
•fia cwil; applied In the Ka"icn or orcbnnl, that tea men will, in a elacJB 4q^ 
fa It over tliirty ihousaikd fuel of plants, and tbut so flrmly and »tati\j OM 
At will realst tho tnoat vlolont atorma to n'h1i:h It may be exposod. 
4iilmproTement,invcnledbyStephenRoi'aman,of Smj-vpsant. SewTodt I 
kU fiirits otjjoet the prevention of the breaking or tenrini; of tho paper,US 1 
PMKea (Mm tlio oppcr one of the scoond preaa-ruila to the dryer- ttftl^ 1 
Bitrined by Iha use of a small roll arranged pamllel with the pitil ~ ' 
between the highe«t part of (he upper preas-roll and doctor, abont o] 
Iba line wliere the paper should leave tbo npper press-roil, on its inj 
Ayer, so IllHt tha nob of paper will pusi belvrocn It and the upper pl« 
llu slight ooheslon of t be we1> lo this small roll eoacii it off tbe upper pn 
■nd prcvenia ila breaking; and if a slight break should occur in the wiA^'ft I 
tlie edge of the break being carried nudBT the doctor, sod tl 



KAKaTorrs improved i>oor lock. 

Jiltir years ago a talented burglar discovered thai, by taking irilh ±jk 

Br tt flrm hold of tbe end of a key, It could l>e uiade to torn, and that tfei 

>r of Iho Bleeping apartmcnl^ could bo opened iVoni thcouliido. Q 

iwloitga having tprcad rapidly, and led to numerous practical appUcMfldl 

rasot lo work anddeviaed a number of instrumcnla, called bll 

IT alarms. In some of these a bell la matlo to ring; in othera, [ 

a gas-burner Is lighted, with a cracking noiae, e~ ~ 
} deetrldty, or of a wound-np spring, acting by McHon on 
" a aecoiupliahcs the same resait. by piaring tbc intt 
line with tlie nntalile one. This arrangement n 
Iba key from the oulsldn; but it leaves tbo o . 
ty. Hid the lock micbc be picked thruucrh It. To obvialii^ 
Vymviiled Witli a alldlni; piece, which nccivei iu motion fl 
nly tbe same manner as the bolt, and which moves over tb^ Qj 
fca 11 bermetlcaily, each time tlic door is lodccdlt< 
le key hi shaped so na to liaru nu action on this slide when used H 



UECIIAKlCa AND USEFUL ARTS. 



^^ SEW JtUSICAI. INSTRClIlvST. 

riui lurMMfHil fWora of itn-merlianic)! in iniu<lchBTa for a. longtime been 

. hiftlrcly ihown in iliii>r(ivins tho old inslmmonls of pnal wnturiea, but 

. :ti ;;ii.liiJ:: iiew InfU^menUDflilgh vnjiio nticl rank w the lisl. We h»re 

ii'. examined unliutrument, made by Mi-aerii, Hill, of New York, 

ujally nuvcl, unci. miLklng cierf aUowaDco for ibo tncvilabia 

<: i> flTiie oDt-woricod attempt of the prindpio Involved, th« rennlt 

iral brillianl. Thclnvonlow rail It a kryed harp; wboreaa, 

>ri' prorisely ihote which the harp bus nut, naiiidj': a biu- 

It is pln.i'cd apon like the piano-forte, aod, wliilc l^e tmw- 

.r iliu niadinesii.or I'rispnegs, oi vitality of (bat InEirumenl, the 

: :ition l9 miu'h (ticalCT, when not arreslod by mechaniinl oiaan*. 

..luiiLii be ahadvd after once Hoauded; hut the continoallon of tho 

■ 'jiion, irc are assnrud by the InTentora, can, niidcr ibe exlendwl applln- 
"I (if a mcond and Unproved inanDractare. l>e lecuml tbr a whole mill- 

Tho liutrumenl, we hourd. wanll power, whlcb the inrenlort ««)r 
ri In miir« Iban doubled by doubling tha bite of tbe constituents of iU 
s-rxHirlt}'; hal It has gratt swoctnesa — fn fact, too eaccharine, if anything — 
and not chaiwteriHNl hy tfgor. 

The priiidplB to that of a vilwalor, or fork, wllh the prongs applied lo an 

niHTtorv la a hox or «ll, Tbe ribrnlon have prongs, ftnm one inch to ten 

: . licH Long, ihB bandies ot wliivli are geolly, bat firmly, held lo ilicir piacea 

.r the baiuuuiv and totlic cclli, which celU are of aa many sizes aa are 

..<. U'tks. To tho prouga of the longw vibrators are wires lo reccko (he 

Nimrr^, nnd wln^ to eiulile tlie prongs of the ribntois to take oSlcient 

I t)inroiiglil>- ntuau to »onnd. the air in tbe ccIIb. The dampw^ 

I >ni|)er-levcr? are at the bavk cndsof tbakeyi; and the sound b 

'.r^illor tho daiDp«ragainst,ot near, thceodsof IhB proni^a. T)i« 

I nituct, ai it also the pedal luovomont. The coveriugof iba 

'iD'.Ts much from, Olid Is simpler thim that of (be piano. Tbe 

' i>xtli I'f the ordinary piano action ia all lliat can tie desired lu this; anil 

. ' uirrnlor* would hnvo had mu<'b more lone and belter adjnsanetil of 

ir;- hail they used vibrators Of double Ibe (lie of the present ones. A very 

: ■ ..t dtntnilly bos been »o to arrange the parts aa to bring tliem into a rotl- 

iiicnl compiH*, as repirds the size of the case, and lo get saWrlcnl soand- 

■ rniiw, and (1« bwt fi>rma and siissof ™il(t to Hi the case nnd kuys, aud to 
iiluiv llio righl (|iiallty and qnanllly of lone— all of wlilch the inventon 
I they can now master lo perfbetion. — A". Y. Tributu. 

ORGAN BLOWN BY WATER POWER. 

ntn Miowtng is a doarrlption of tbe means omployod in Iho Cathedral of 

..I ii-li il'-ii^land) for blowini! tho orpin hy ihe appllcnilon of water power; 

: IS rroUeclBd In two dstema or tanks, placed in Iba roof ovvr tUo 

mil b drawn from the reservoir iupplying the town. From 

- ibo water |nuace doivn aplpn, into two cylinders, tike those of 

..iLi.', Btanrlln^' In a bole, apparently dug to obtain a in^atcr fttll 

,,- Ksacily nvnr these (7lindcr» are two ftnlprs, niiuio liico the 

. i.uii* <>I tliuor„'an bellows, each bnvlni; a dlaphrafrm. or mlihllu Imf, 
i.i ]i li moved ap and down by meanb uf Ibu pUtnni. Aitacbod lo theso 
,\at»tr ("v.TOitr, wbjrb imea dowit lo tvo ItMWtltiiVkj-niBAo wA tw 



OP SCiBMirifIC DUCOVBRT. 

lorp! cocks. Tlic ru'l)irni-a[ln^ motion is ntlilncil liy oiio cjliudvii] 
npon tho cock of lliv ulbcri otiil the liloit itT nir ubiaiiicj l>y rlicio fooleaKl 
1 eontinooni, but vurlvd b; uBCeum Miuillbrium lhrutilo-*AlvD, wliirh itwi»-l 
I grrolr of Uie bellowe doacH us It ln»ijniC8 Ihoruu^hly inllatul. Tin <n|fi»fl 
I It amJer tliQ immedLtto control or the argonist bysuitablu genriug luuluigBifl 
I vklvM In the cistoni. 

RESTOAATION OF TARNISHED 

Somethnw sllvor InstrumealB ticcooie so comiileielj bimbbiNl ■nddlKat' J 
I ored, Qiiit bj no ordlniuj mciuia can they bo clcnnted. Proftauor B' , 
» dist by clenrolyKia tbcir color can bo reatorod In on Ixcivdflilri^ 
id. ToofltctlbieBBBliirUod eolation oTborax in w 
I -nrongMiliittoDarciuialic potiu!ga,i9 brought Into aatnti 
) and with Ib!» tho discolored object, laid la n linc Bicve-likD vcitd, I* m 
It hnnd, wo moy attain tbe same end by to 
I luK t^*) object, when it bag been dipped in tbe boiling Uniil, wlih a line iMl. | 

OK THE DrEABlUrr OF ZIXC WHITE. 

A cnrioni lawiinlt hne boon trini in Farls daring the past year. 
tbe well-known Fruncli mnrlne painter, dvmnnitisl SOM. dumagM ftoM fl 
muhsoioo, for havmp gold his cnnva."se9 prepiin.il with white of alosi*' 
tianbatanctisolnjurioiiHtoollcolors, that BoveTnlor hifl paindngilM ' 
In k conipamtlTcly ehort ilmv, crackHi and Epullwl. In snppott of t(l 
nwuitl, hoBUledthal one or hispaintinipi, a TVwon rile Q>njt«n/.Anu,h*dlli 
I remmcd lo him, and he had had to rceiore 3S0(., the amount rcndvad MtIJ 
•nd Ibac ancr piilntini; three other*, fbr wblch ho wu to have tocclTtdn 
he had not twpn able to daliTer thorn. Tho court awarded M. f 
donmiiy of 4SW. 

&AZOR PAFEB. 

This article 8tiper);odes the use of the ordinary strop : by nwnly iripti 
moron the paper, to remove the lather after shav in k> ■ kcou olgtt bd 
-Duhlc; only ono caution is nacciisai]r, If 
to begin with a sharp razor, and then the paper will liecp it in thtit ■■ 
jrcan. II may bo prepareil thoe : 

Flnt procure oxyd of iron (by tho addition of carlnnate of lodik M i 

tkm of pCTHnlphaie of iron), well wash thepre('ipiCiuu,nnU Anally lewa 

Seuindly, procure itnrae good paper, ion, M 

I little tiilnnur (hnii ordinary printing paper; then, with a soft braab. q 

btiIm paper (on one side only), ver)' thinly, the moist oxyd of iron; i' 

I UMl cat Into pieces two inches iquare. It la then fit for use. 

ASSYItUK CITILIZATION. 
mr Henry Rawlinson, Ibc eminent oriental scholar. In a, reeentlf p 
I conmniilcatlon.ihusroncludcaB eltclrhof tlie range of Aisyriandvllii 
"Among them (the ortiamonie) arc some which auticipate inven ~ 
aj till lately to hn?u bi-un modem. TnuiBparent giiisn (which, I 
■cknovn also in Dneient Kgjpt) la one of these; but the i 
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-L-"nt then) l.i ■btrndanc proof, "if it be ndcipd lo this, thnl Ihe hnflclinRS or 
111- AMViiani) show Ihem to Iinvc bwm well arfjuflintpil wllh the prfmlplo of 
tlie «reh, thnt Ihej ronstmcteil ai]uedacta and draitie. that lliey hnuwlhenwi 
of tbelevrriiDd roller.ihat they iindorstooil th* Bla of inlfiying, ennmelllnR, 
■nd OTtrriaf Ine willi mnals, and that tbey fut geras with the griMiloiE skill 
nnilflnlch, — It will iH apparent that their dvilizstion cqualleil Ihul of almott 
any aodfitl rODntry, and that it did not fall iianieai>urat)ly bchiud the 
boivivd Bclilcvement* of th« modemii. With much tlist was barbacli: nlS 
anaclilDK to tlicm, with a rode and inortiflclal KOTCrnmcnT, anvoac poMbifU, 
■ di^hasiiig religion, and a genoml tendency to miiteiialltm, they were, t»- 
waidi the clow of their empire, In all the una and appllnnrci of life, rurT 
Bcorlv on o par wiib oursclrel: and thun iheir hiilory nimlshcs a warning 
— whlHi ihu record* of nations i-ongtanilyrcptai — ihiii the createH mate- 



ON SCIENCE AS A BKASCH C 

TIji' fi.lliiwins It an abstract of a Iwtnra on llie abovti subject, nwenlly 

' '■•■•rr Ihc Uoyal Inslitutlon, London, by Profeuor Furaday. The 

I of thla grntleman always seearci attention for his opinion* ; 

I- topic especially, bis viewe will bo examined with great lntcieat> 

'>|irncnc of the applications of physical bcIcqcd in niodem tiniea 

"I Inr^, and so e^cntlal to the well-being of man, that It maf 

I <l, u illustrating the true character of pure iriunca, aa a depart- 

< A 1cd|;e, and the claims It may have Ibr consideration by gorero- 

r~iiles, and all bodies to nrhom is confided tho foacerin); coib and 

I 1 1 liming. As a branch of learning, men are beginning to rocog- 

■ 111'.' iliilin of science to Its own particular place; for, though Ooirtog 

■ I rhannels utterly different Id their coarse and end lo those of litcratan, tt 

riilucea not less, as a meaoK of Instruction, to the discipline of the mind; 

< It.lal il mloislen, more or less, to the wants, comforts, and proper pIcMore, 

Ixith mental and bodily, of cTcry individual of every class in life. Dntil of 

Ule Jfont tho edacatlon for, and recognition of it, by Ihe bodies which nu)' 

benioslderolueiving the general course of oil education, have been cUaDj' 

dlrecHiI to It only as it could servo prolbssional services, — namely, thota 

• hich ore remaoeralcd by society ; but now the fltncss of onivmlly doffroca 

In sclencti ia nnder considuratlon, and many are taliiiig a high view of It, oa 

(liaiinpiiidieil IVom literatnre, and think thai it may well bo stodied for Its own 

lattc, — (. <-, *-• a proper exercise of tho human intelll|Knce, able lo brlnq 

m'o anion and development ail the powers of the mind. As a branch of 

' 'rnliiK, It has, without reference to Its applications, become as exlcnsive 

III TMrioI a* literatun; and it has tilts privilege, that it must rrirr goon 

. . leasing. Tbns il becomes a duty to foster, direct, and honor it, as litora- 

:i::v is so gnidtd and rccognizeil; and the duly Is the more impenttive, as we 

■■<-\ by Ihe antcnideid progress of science and the experience it snppUw, tliat 

: ihOM men who devote themselves to studious education, there are lu 

iir.ny whose minds are constitutionally disposed lo the studiee sapplied by 

r, lis there are of others more fitted by inclination and power lo puisoa 

I'-iature. The value of Ihe public rccogniliOD of scienrc as a leadiDK branch 

' ' dncatiun mny be csllmHlpd In a ler}' couBldomlilu dct^nw \>'S <iVncrt<a.>Xcin. 

. ' lilt ntalti of the education which It hMobtalnod ludjloataU^ tKymVbnn 
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who, punutn^ It, hurt clumicil theniatlrM, Tboa-di men mar Iw 1 
' tt\ by tliF natutv of Itidr minilH for Iho atlalnment anit ailvium of Uu 
», sdenre, or the One nrtt, nil tbMe men, and all oihcn, nqiUn finl ts 
IcatMl In thai which la known in tbnw rospcMlra mcnlnl puh»; k&d «l 
! fli^ )to bcroTuI thfi itrdimlnarr icnclilnt!. Ilu^' nvjniro a Klr-fdacu 
~ kk4 (at Icnit In xdenrcl to ilic h)gh«t rcBsonlnn pow«r or tlw nh 
T put of piire Rcleim mny )« w-lniod to nhow bow mnrJi llib pcin 
I Mlf-leaclilni: hiia iIdiip, and by thnt lo tiiil Itie prawnt muvonieiu In lUmt 
I the fw«i<iiiifnn ^ncmlly of vrlcntine cdnroiion in nn e>tiwl Jvurw witb tk 
I wlllch 1« Ittemry; but pcrhnpd elwiriclty, at boin? Iho partioii wl|idi k 
[ iMen Wt most to Its own (levplo|iment, ami hiu prDiliiM>(l oi In nautili 
It enilniins marks on the foi-e o( tha Rinbo, may li« ti<rerm] to. In U| 
I Totta disroTcml the voUnlc pile — giving a soume anil fami of 9I 
l.bcftire nnkTMfwn. U was not an oeddeat, but rcsnllEil fioni Iiboi 
pMf-cdnottfon, ttwiw, i^ llnit, a fDeblo lnstramonl>glrlnirnwblomialttiJi| 
r kf the nnlteil mental excrtlona of other men, who (Hluc«teit tliwilMll 
L tlmmi^ Iho Tom or tliousbt nod oxperimcnC, it ba* been miwd ap N IK 
f^M irsc^ of powur 111 to rIvd as li^bt, nnd heat, and mainii'tje anil cbunli 
Mes mom exalted than thoae aapplloil hy any other nuooBiT 
pins Oentod d!sn>vorad the mn^Uuim of thoclcctrfe cnrrcni, axultttH 
nn^rtli- n«Hlle: and an an itnnuHllato eons«|uoiiec, odta^nB 
» Atntra and Dnvy, ImdractinK tbumwlves by th« partlul lawj sntl HfM 

* cont^rneil, ni.i)tnetliod iron hy the rnrrent. Tha — — " 

lofteMeat nn(B4 to bo M>nmly Tisibie; but, by tho exertion oi 
issinra then, they hiivo ln<en exalted so highly ai 
«nnlniaicbialilBfn rormor times. In 1811 the indnvtlua of d 
by nnothcr, and tha oTolulion or eloctiiclty ft 
, — at tlrsi in resuln 10 amnll and fiwblo that It nqoli 
I fanAnictnl In the pursiiit to pertviTe and U,r holi] of ^i 
I IWhIid, taken Into tlie minda of men ab'sndy porilall]' ad 
I eeodlnff onwarda in their self-cducntiun, hnra boon 10 dareloped M 
ftOBt of elsrCridty indepflodcaC of lbs Toltalc battery or the C 
M, yst having iho power of lioth combined in a manner anddogTMUl 
I Hkj, neither wparate nor toother, roiild over have given It 
■ tV all Iho prartlcul elcetrloul purposes of iil^ To consider all tba ll_ 
ti of eloarldtr nilly. wnakl be to lose tha argument for iu IttDoai !■ M 
tng edacation In die vaetnem of Its extent 1 nnd it will tie boiler |p H 
ntion to one opptlcatlon, oa the elwMrie tck-i^'aiih, 
• ttnatl pan of Ibal application, in the present case. ThoujcIitl.O^ 
iMtoctrlc (elaarapb oune over the mlnda of Ihow who hod been 1 

re of clcnricity as soon a<i tbc condacllon of ihat power with a: 
tnesi thitia;t'i melslswiis known, and gruw as Uk knowled^ dti 
niKh of sdeneo Increased. The thought, as raoUiml' at tho preaantH 
awonilerfnlamonnt of study and dEVcloprooni. A:> the end la 11. 
L)H«Kntod llsolf more and more duiindly, points, at Qrst apparently pfjj 
Mqaoneo to tJio knowlwlgu of ihu science, Kenorally n ' 
IBWhkhobiBineil fbrtlium the uioe>i careful Boltoco ami 
I Ibe atanost excloslvo axen-lae of minds whose powcn of Jud^menl iJlB 

^luut buon nilsad lint by t^neral cJuoitUm, and who. In 
I .•cquired Iho (p'flal kind of fuJuriUiou wlik'li the s<:icnra In Its 
||milld 0ye. JNiinuroui ]ind linpiirlant lu) the points arc. wllich havyV 
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t pWKWd', ond wiiti n rapliiily nodi as to make as heliavv thnl, 
re ii klunni id u», Ibn nnknown for i^xroeds il; anil thnt. cxten- 
« IrttflilDe i)f inutiKH]. fwu. and Uw, which ciin be esiablUhcd 
inaluPMion lo«klngfbrr*r (n^aiorTcaultsahoaUl bo raroiTiit and 
Til* Kmlw slroady ohuinod are so \iusfl at even in monuy vulna 
f gmtt Imponnni^; — as regsrilx Ihcir blKtaer InHa^nnt ulKiB the 
mfml. cspcrinll)' wlieii tbni l« concldored In respect or culllvnlion, 
thof am, iuhI ever will l<r, far greater. 

tion txiixi hare uf cumporinte one telogmph irltli anolhor, or of 

tbdr mpectlre d^Us, iDciiW, or special Bees. Thoac at Hr. 

« an wlerUal Tor the TbiUe illuamtlon or a brief iirRnmcal In 

Tarjco public rocORnlHon of scientllir edacnllon, beeHiua he fi a 

or mtence «nd pmciico, nad was one of Iho very oarlinit In llw 

tiul becnnM mtain lar^ mepa in IIib counc of Ills Ickfnnpliic life vUl 

'II Dpon Ibc emcnl Brtninient. Wilhuue rctbn-ln-; to whiti he ImuI doDQ 

viwBly. It maylwoiwervedihBt, In 1810, ho look onl pntcon fbr eloefria 

i'';.Tapli>i. whlrb IniMnded, amonint other Ihinpts, the nnc of olectclcitjr ftom 

i.i:,fiBis ni rhe rommunJi'-Blor,— Iho disl ftice,— iho itcp-by-slop motion, — 

ml Ibc cIcctro-mwrBot at thu IndlcMor. At Ihe prvsont time, 1S38, be luu 

ilien out patent* tbr InstmmeniB rontulning all Iheae polnlB; but thMa 

and varied in chsTiKlcr above the Ibtraor tliM 

iiittlil person could not recojnii™ them. The ehaiiKoa may be wmW- 

Ihe remit of edncation apon the one mind wbii'b has been con- 

nicd vith them, and are to mo strong ll1nstratlon!i of the effecta irhlch 

ricral nHentlHc ednraiion mny he cxpened to prodacc. [n Ibo first inslm- 

■iita pdWcrThl magnet* wore ii»d, and keepers, wilh heavy coils, nsM- 

.iii.ll wilh them. When miiKnolif plectrlelty Yraa first discovered, the sIkw 

. '1! fbclilc, and Die mind of ihu studoni wtu led to increase the reeolu by 

< ivulne the fbrce and s\te of liie InstniinenlJi. When the nt^ccl waa to 

•tnin a ciinrnt unfllHeat to eire sisals lbron|!;h long circaiu, lar^ appo- 

'Ti> wrn.' employed, tmt these involved Iho incnnvcnlencva of inertin and 

fiiTieniiim: ibckecpcrwiuinMBet hi motion atonceinorinaliMillyetoppwli 

I, if t'onnected directly with the roadini; Inilexos, tlieiB clrcumaianeea 

i>>nl an occasional nncertalnii- of action. Prepared by its pravloos eda- 

Muii. ihi' mliid CAiiUI pcrrcivo the dlaadvantaKc* of ihese inttuencoa, iiad 

' ■■<\ 10 ihclr removal ; and now a small magnet la used to send snf- 

' III- ilironirh V2, "iO, 50. ino, or several hiindroil ni)1e«; a kwpor 

■■- iKKorlalP'l wilh [I, which tbo hand can easily pnt In motion; 

iia are not aoni nut of the Indlcallnff ftuirumcnt to toll ihdr 

-A key la depressed, and thns Irrcmilailty rantlnicont upon flnl 
I'jied. A amall nia^et, ever ready fbr action and iterer waBt- 
I irii the vultolc battery; If powornil neendes be rcqalrod, ilni 
1. 1 can be employed witbont any ebuigo In principle or tel»- 
I. [i<-c; and »i matnieio-oleclric cnrrents have epednl advaatMns 
dc enrtciita. thoae nre In every cose retained. Time adrantagiw I 
M the rwnit of ictentinc edumtlon, mnrh of It not mlnrlal, bin of 
there U a agiccla] prlvll^^ iboiK ilM actonra branch of eduralloo, 
tint what Is personal In the Unit hulnnce I in mediately bccomos an 
the elork of sciotltiflo lenrnlna, and pnwc* Into the hands of Ibo 
n Ihe e<lnrnltun of 'iihem. ami ennhlo thnD. In 
. Itiin- vrrU mny ilic jonrtR mw\, cftwrttis **¥*>■ 
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tSlpi$ or Bclifln, new or tiki ; lo nurao them up by any meana nalll tbcy bn 
gnlned stninalb ; ibcn lo aludy tlmlr liLws, to eliminate the cuential cool 
tlUTiB rram tbo non-cescntiiii, and, at Insl, to rvfine again, nntll 111* new 
'bertnK matter is aa much as posalble dlamiaaed. and the power left la 1 
Iiijihiy developed and mmi exalted state. Tlie allentionl or BUccEMioatd 
euiTCnta, produced by ths movement oT tbe keeper at the conunnalaM 
pan along tbe wire to the Indicator at a distance ; tbere eodi om fiir M 
conlfara a mncnetlc eondlllon on a piece of sofl iron, and renderi It alBacdi 
DT rcpulslvo of amoll, permanent tnaKneix; and the^, acting In turn m 
propelment, caiue the index to pass at wUI from one letter to anolhoroad 
dial fucu. The flrel eleCtra-ma^DtS, ■'. c, Ihoiw mode by tbe circolatlm « 
an electric current round a piece of sod Iron, were weak; they wen quidd 
Btreti^henul, nnd it waa only irhon they were aCronic that their lain «d 
actions cDuliI be aucvcaaively inTestijnited. But now t1 
amall, yet potential, TbcD eomu the teocliin); of Ohm's law; nad b 
only by patient ntudy, nndor auch teaching, that Whcatstone was abtelOi 
Hdne the little elcctro-maicnota at the liidlmtor as that tbey shonld Iwcai 
enough to canalat with tbe fine work Ihero employed, able l« do tin 
i^polotod work when excited In contrary dlrecttona hy the brief canoi 
flowing fhim the original common mn^iet, and unolycctionabla In ntgt 
of any reslatanco iboy might ofTur In tbo transit of tboe lell-tale aatma 
Tbttse amall tronsitor]' elcctru^moKnetA attract and repel certain peiraane 
magnetic needles, and the to-and-IVo motion of the latter is rommonieU 
by n.propelmenl to tbe Index, being tbete converted into a atep-by-sl^ n 
Hon. Here everything is of the linest workmanAbip; the propeJment llM 
nqoirua to bo watched by a lens, if lis action Is to be otMH-rved ; the pai 
never leave hold of oacb other; tbe vibratory or rotary raCcliet-wbeel M 
the ilxed pallets are always touching, and thus allow of no detHchmail, 
ICMMB shake; tbe holes of the axea are Jewelled; the moving pans an m 
carafHllly balanced, — a consequence of which IB, that agitation of the Wbt 
iloei not disturb the parts, and the telegraph works just as well when Itl 
twisted abont In tbe bands, or placed on board a ship, or in a nUinj 
tlage, as «ben fixed immoTably. 

Now there was no accident in [he course of these devclopmetita ; — if ll 
<nre experiments, they were directed by the prarlonsly acquired l>nowltd||l 
'— every part of the invcstlgiitions was made and guided by the ItttI 
mind. The results being euch (nnd like lllustrationa might bo dmwi 
otbttr men's telegraphs, or fVom other departments of electrical ac 
then, If the term education may be undentiood in eo lai^ a seneo U 

I Iftclndo all that belongs to the improvement of the mind, eltber by the acf 
' ~ Fii of the knou'tcdgo of others, or by increoflc of It Ihraagh its own es 

[ tlont, we team by them what is the kind of education aclcnce ofTcrs to M 
It tcuchca ua to bu neglectful of nothing; — not lo decpise the small bi^ 

[ nlnfn, Tor they precede, of necessity, all great things in tlie ktiDWl«dni 
ce, either pure or applied, It teaches a eontlnaal compitrlsoB of I 
I and great, and that andcr dlfferencBS almost approaching the IWBfll 

I for tbe small os often contains the great In principle an the great dlMl 

I malt; and thus the mind 1>ecomes comprehensive. It tenches m Mi 
lies carcftiUy, to hold them Hrmly, or to suspend tlie Judgnkenl-' 
:r imd obey laai, and hy it to Ixi l»)ld in applying to the grontaH Hi 
>w of the smolloft. It teaches us flrst by tutors and booka to Ifl 
Jkomra (0 otbea, utd Aan, M ^° ^t^u '^^^'<^''*^^><>^' 
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to science, to lenm for ourselves and for others ; — so making a fruitful 
return to man in the future for that which wc liave o])taine(l from the men 
of the x>ast. Bacon, in his instruction, tells us that tiie scientific student 
ou^ht not to be as the ant, who gathers, meix'ly ; nor as the spider, who spins 
from her own bowels; but rather as the bee, wlio both gathers and produces. 
All this is true of the teaching afforded by any part of the physical science. 
Boctridty is often called wonderful — beautiful ; — but it is so only in com- 
mon with the other forces of nature. The beauty of electricitj-, or of any 
other fbrce, is not that the power is mysterious and unexpected, touching 
erery sense at unawares in tnm, but that it is under law, and that the taught 
intellect can even now govern it largely. The human mind is placed aV>ove, 
not beneath it; and it is in such a point of view that the mental o«lucation 
afforded by science is rendered supereminent in dignity, in practical appli- 
nttlon, and utility : for, by enabling the mind to apply the natural power 
through law, it conveys the gifts of God to man. 

9* 
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BOTATION PRODUCED BY 






At a recent meetint; of tho Royal Society, Englnnd, an in^nioM Hid a 
II appnralas wns exhibited, displaying the rotation or n Tnetallic t\ ' 
electricity. The apiiiirntus wiu rontrlvcd hy Hr. Gore, of Ulnnlnghiun, «1 
It his experiments had their origin In a phenometioD obscmdlj 
I Hr. Feam, of BlrTalagbim. in his eledro-glldiiig ctlabllBhineiil. — '~~ 
I tnbe of bnuM, half an Inrb in dlamoipr and fbar feci long, vos plMAd'iq. 
I two boriiontul and parallel brasa tabes, one ineh In dlatneKir and nine R 
I tong, and at rightengloBto tham.aDdtbe latter roonec ted witb B kMigM 
[ fcMtory consiBllng of from two to twelve pnirs of Lu^ rinc and earboad{ 

' 4i transverse tnbo Immediately began to vibrate, and Anally M 
I Spon the others. Acting upon this, BIr. Gore constructed a disk ot ttikt 
provided with two brass rallH, level, nnlform, and eqn[.dl»iant; on Ukm ti 
• bolloirand very thin copper boll was placed, and the brass mils befngco 
I iwctvd iritb a zinc and carbon liattory, the ball be;^n to vibrate, ■ 
I maiy to revolre. In all cases jict observed. Mr. Gore stales, that ihe mod 
1 of llle ball Is attended by a peculiar cracliltng sound at the points ofM 
I «nd by healing of The roilini,' metal. When the apparatus was extllMlcd tli| 

fim the Royal Society, electric sparks were seen as the boll rolled fl 
I tpeeiator. 

ELEtTRlCITY OF KEKVES AND HUSCLES. 

M. de la Rive, in Iho third volutno of his TrcalUt on EteelrieUp, JiM pi 
Iliihed, reviews the whole scieuco of electro-physiology; ^d reminds 9 
tlonen that, as the dllTbrence between the electricity of the masclM ■al4i 
I the nerves Is now clearly estahllsbed, so must they be 
tiwit remedies, not to waste on the muscle*, whldi are the best oondM 
Ute electric concnts intended tolcl; for the nerves. 

ACCIDEKTB BY UGHTNIKQ, 

nam a ttcenl foreign work, " Bondin on Medical Geograpliy," iw di 

Die Ibllowlng memoranda respecting ai'cklcnis from lighmlng. 

1 witbtbe country, lowns, and especially the lorffer and nioru populout M 

I I^TTOT 10 pnsBisa uTi Inimunlty from accident to lifb by llghtnlnf;. '^ 

' 'inwcn 1S0O and 1S31, not a single death by lightning was recorded In 71 

4Jai!SIttriaa cnlculntod ihMouot I^.QUi <^«u:iis^L 
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thirty yeaif, two only had been proclurcd by tills agency. Dnrinit a centnry, 
Mllj tliTni persDoa wei« killed by lit;hlniug In GuidaKcn, and two in Hollo. 
Cdi^Mtlng these nurotwn witb the total doalha from tbia cause, and wllh die 
lk«t ihM tweniy-flve per cent, of all Imppen under trees, he holds ii reasoa- 
■Ub io condnile " thst U;;htDing finds moie victima In open country (ban in 
dtlcn." Another "ni(M[ curioui phcnonienon, beyond cuntradEclloii, Is the 
tcDdeney it hiu to itrike the wme plocua und the same ediUutB M diffiiTent 
FpDOht." or this. Dr. Boadin prodaces severAl illustrallona, and quote* U. 
fouliet in rapport >nd explaDalion. 

With rcgsnl to the frequency of accidenis by lightning, fiital to haman life 
In FntiM, he lelli as that bom 183S to IS32, laclusiTO, 1306 persons veie 
killed. 

it. Bnndln thinks that the persons injured are at leoal twice a.i nnmeroiu 
as LhoM killed. Some United States italistlcs show the Injured to l>e to Ibo 
killed M Svc to one. Unny more tni-n Ihan women are killed, and not la 
Fiuoo only, but also, Ihou^'h not in so marked a proportion, In Sweden 
(ISUIo ISIO), and In England (1S38 and 1^0). Heseema to lliink tbal Ibis la 
not explained by the greater exposure of men in the Hclds; bat still hedoM 
not think we are warranted In conclurlini; "that, all IhinKS being equal, 

" worthy of Iwlng submitted to the teat of observation." And he quotes the 
n^llowing poruliju- passage from Arngo, declining, bowerer, to " malniajii In 
rtt^tirous exactitude " : 

" [n two conditions altogether alike," says Arago, "one man, by thenatnrD 
of his constitution, runs more danger than another. There exist persona 
who anvst abruptly the commanicalion of electricity, and do not Tocl tho 
shock, eTcn when they occupy the second place in tho file. These persons, 
by exception, ai« not conductors of the electric fluid. Exeepilooidly, then, 
we must rauk them amongst non .conducting bodies, which ilgblning respects, 
or which, at lease, il strikes rarely. DiiTerences so marked cannot exist, with- 
out there being also shades of dJflerenco ; bat erery de|;reo of candaclibility 
oniTtsponds, during the itortn, to a certain measure of danger. The man 
who la as conducting as metal will t>e as otlen struck as metal; the manwbo 
inlumipti the commnnlcntlon to tho chain will scarce bsvc more to li^ax tban 
if ho were gloss or renin. Iletwecn llieso limits there will be found individuals 
whom the llehtning will strike as roadiiy as wood or stone. Thus, in the 
phcnotnona of thunilcr, all does not depend on tho place which a man occu- 
pie>: Bi* pii/iiiail coiutiliilian of the man plana also a ceriain pari." 

An one would exp«ct, " the eonflguralion of Ibe soil, and its mountainous 
chAracUT," exercise an Influence on the frequency of accidents, which, for 
ItuBUiee. in iiroponlon to the population, are moch rarer In the departmenM 
of (be Knre and Seine than bi those of the Dordognc, Loiere, Hl<:h Loire, 
and Low and High Alps. Less danger Is ran in tho house than iu the Beidj, 
unit In towns than in tho conniry. 

I ho effects of lightning on man he makes either curative of proexisting 

|< riions, prodnetlvo of wounds or Injuries, or productive of death, The 
. i:ricB it moy produce icem to lie very varied. 
I \i the peculhir images, said to have lieon oliservcd on the bodlci of some 
pcrwus hilld by iif;binlo^, he gives tho name of Kcraunogmphlc images, 
anil bo relates some of the most singular Insinnees of it on recoid, BiduK (he 
•uarua, which ore not always tha most reliable. 
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filUomouu of [mprcsAiona of trees, etc., ina>l« on tlio bmtiaii poHM M 
I llghtnlnK. "ri) aw unuxamon, anil Mr, Poey, of lUviiiin, li,i-c imiiti-Tml 
) |wper of some ieagCb on thu But^^ct' (!^ Aaniuil uf S . '~> 

I JK8, paKB32(I.) IiiBciueor uporaonKiDt^k br UgUiiK 
I doling llicpiutsuinni«r,liw»)ciuTentlynporml,"tIiiii 
u led an iaipr»i9[oii of a Inn'h Irco, llluated jiui '■-.- 

i wliicb lie wat niHing." Tho ■itutitluDl pliyslclnii liu, liuu > . , . . , 

I IbUowin^ obiervalloDH on the plienomenon in quostion : 

I "Tlierewas np Incemtion, or abragionof ilic ekln. Tho nppeannrein 

I MKUKtaJniilitie whMi«anon«wn, of atnn^ momtiij;, on th« trindnir (^lo^ 

ihling brancbiH of tiaes, auil van prodnced tiy tbo peculiar Br' 
[' UglitDln^ on the capillary vesaeln of Ilia skin, roiudng them to li 
\ latjpxt and rcddenral. in fuiutcqiience of admltllnt; mani bluod tl 

o Miume an arborescent chBrncCer. TliL» appeBrani^ was not the fl 
|- Biltino of any lii<e or bush. Tbo whole lorftice affected waa about Mi ta 

Tbla cxplanaUon appeon to snifeniciorjly mvei the faciA of thi* pMA 
MM) but, (u liistancus are fite<l by lO, Poey ta whieb objects oIlNr' 
mw bare 1)een delineated on the akin throtij^h the aeeooy of liithMng^fl 
pbotographiv effi-cta of this agent cannot, therefore, be entirely dbimMt 

LIGHTING GAS Br ELECTRICITV. 

Samnul Ganlncr, jr., of Xcw Torb, patented in l£i7 no electric appan 

by menu* of which a poreon artini; on two koyn could tl^i or Bhnlol 

ivjll, and At tbs same niomcnt, all tho gas-burners of a btiUdln8;,«r 

dwlenated numlier of thrrni. It was applied to the U^jbts of tb« Btoid 

Theatt«, anil wan nindo to work Miveral times every evenInK, lo UiA | 

I uniiBDnieiit of the audience. The (top-cock of urcry cbatuldier, ondflf m 

M>d burner, 1> proviilud vriih a rai'hei-wbcel, which is aaed ttpcm ! 

I catch connected with an onllnary elixiro-mairiict, and ouch magiM b i 

k] bf a wico with a battery, and with a ciivuil-lnvakiiii; Itay, plan 

I tbo oporatOT's room, Ovcrovotybtinior Is Bco[larnn(>platiiiaw>ra;a« 

. ttiOH colla, cotmnciod ioi^iIilt by copper wIr'm, are in Iho clnrait of «m 

dertrjc cumuit, which inay l>e closed or opened tiy means of anotber d| 

I bnaklug key. To light tho eat, the opcniior closes the virrult of IkBI 

I oTjiiMlna; these become red hot. He then closes and opens the Mop^ 

' dpcuit aa many ilmc« ai 1b necDssiuy to tmtke the rochct-wheeli 

tar of a circle. Tbe stop-rocku am then npcneil, and the giM, 
I en tbe borninK colls, is lighted. The tiumcrs are inmud off Iqr 
'n on the key Utl the rachel-wheeli have moved another qiui ' 
then the itop-codcs are closed. By bavins as many keys i 
cm, or gf^ops of biunerH, each burner or each group maj' 
I tepaialoly fh>ni the others. By llunwln^c all In one circuit, ' 
I oporalcd with a single key. The use of this invention i 
iH of Qrc consequent upon tbe u*b of matrhea; It 
UKhtlnit, aiiJ iin uiinisceuDry (>xpciiBo ut ens Iti ln[p^ cstablUbinenu^l 
the lijihtliti; hni to bo bc^juu oou hour before lii^Ut U wautud. ■--*-- 
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i- pefollarly ndvantaKccms, lu ft burner arcidcnUlly p 
ut. it iiiiUinily liifJilcil ui^ain. An improvement on tlii» invention nu 
II piti'ntvl, Mnruli, 1856, 1>y the ori^nal Inventor. Il i-onalats in placing 
I < [liiulnft >i>ll bjr liic Aiiia of tbe bumor, iosceod of nbove it, and f n Ih« 
l:l>c. Tin UM of platina, tboiigb very cosily. Is ncFeasary, as It !■ tbe 
iL'.ipnt mctnl wbich doM nelltiur mrit nurbum aadertbe circumstMioe* 
I -< ritwl. The appurnlus. thoa Improivit, boa been iftlely applied lo the 
'iiO huruKnt of (be Seaale Cbamber in Wublngton, and Ls said to gire 



LIGHTNISQ RODS AND P01ST8. 

A conunlctee of tlie Frunldln loblilute rcrommend tbe following Improvo- 
TQPDts In the constmction of liglitning rods, introdaccd by Ur. J. L. Qatcholl, 
or Uaiyland. These Improvements rouulst, first, in tbe use of a rO|ie of 
twisted copper wire [containing eighteen elmnds of wire, about ^ Inch in 
diameter), by wblch are gained greater conOuctin}; power, freedom IVom 
bivaki or Joints In tlie conductor, and a flexlbltit; which allows It to In 
ailapled to any IrreBiilarities of ibrm ovor which it may be carried. 

The second modification is the in1>stitution of n copper for a platina 
point, and the increasing tbe angle of the point, so as lo approach that 
rucommCDiled by Iho Coniinitleo of the Fieach Academy of Sciences. Tbo 
utvantagci here gained arc, greater conducting power by (bo subatitntion of 
copper for pintlna, and secondly, a countemctton of the liabiliiy to fusion by 
rrndertnc the point much iesa acute. The prcaorVBtlon &om oxldalton l« 
entrusted tu a zinc boU atuched tielow the point. 



OX 1 



i ELECTRICAL LIGHT. 



\ DOVE. 



Tbo experiinents, lo connection with the resnlts of (he prismatic InTesH- 
gatiun of Ibo spark, appear tome (o lead to (he following conclusion : 

A wire, becoming red-hot by heat, is firet r«d, then orange, and lastly 

while; so that It behaves like the comblnailoo of light which is obtained 

when a acnwn Is drawn away fVom the specimm concealed by 11, In snch a 

wny ihat Iho ted end lint ttecomes visible, and to this the violet Is finally 

sillied. The increase of brilliancy, ftom the slightly luminouB brash to the 

btltrhl spark, bebaves quite otherwise. In this case, It Is as if the screen ro- 

rroTcd flnt set free the violet end, and than the other coh>rs. This distino- 

tlon of ilfuir rcndcn it improbable that tbe phenomena of electrical light, In 

:U<.< -r»ic of lew brtUlancy, can be ascribod to a gradually increasing ignition 

; ■.iricles. They rather resemble (he weakly luminous flame of hy- 

< h becomes white by solid Ignited carbon In the so<alled gas- 

'." other solid matters, as in the Dmmmond light. The true 

_'lit is produced at great distances In the surrounding. Isolating, 

iium, when the latter is attenuated. With this colored light 1«- 

iiiy strongly refrangible part of the spectrum, phenomena of 

. . In) combined, by particles torn away from the positive and ntig- 

If these particles be only at a rod beat, the improssfon of a 

!. prodneed by thcb" mlstnre with Iho cloclrlc light. TothlsdasB 

'■tlo'ii; I lie ™lumn of light In the electrical egg, and the basal point of thu 

brash, and, liutty, the Indcnied reddish sparks of an electrical raocblne. nt 

M which a white spark does not pa*s. U panktos M. * -mWiw \'.b» 
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sitioii In llio lirlglitll;;lil of inrandosceiico, Ihc Iv^i ftronglj^ InmlDMU dlQ 
U^I dlgnppcnis in the siuno way as The wcnk, Malsli, lawiir part to ft g 

IM appenn blopk In opposltiua to the bright roiui at llghl. whUn «1Al 

id] btilliMicj or a wnx-llj;ht. tlie latter betrays lu rolor oven vrtdiotll apd 
aUi at alMorpUnn. Oiilv priimucic uiBtyBbi, lui'l lli*t nction apoa onudi 
glaM, Itulicaie tbc pniEcnro of the cleetrio light also. If th* portldn ■ 
white heat do noc mii:h each other, tho gpnrk »rqalrcc n spot oT fiit«nii|M 

Ich, however, b^II ihowa red liubt iMwidra the trus chK'trlc llghi, wbeai 
pMtldoH prCTiouslT at H wblru heat haio lieii>m« rmiiol lo lediwa. J 

oi ptrint or tliu hmdh, ivhii'h Tctrotpwles In proportkm to lhelu)|(tfii 
In wblrb tlio electric light Iwuoiikg visihie, Ik to be compnrod wlili ilte^ 
of Inlorrupllon of ihcBpurk; Iho pnrtidos of tliu solid liod.T wlikli ■(• ll 
Btlll mil-hat may, on reaching a grcoior dlsutacc, Im i-omplemly* 
loihuthcn tho electric light alone picvolU. The bnisb cntitd tiot bei 
Il7 a (pirit-Home colored yellow vrlih chloride of iiodium hold luidn' 11,1 
then becomes converted into a spark. The plienomeaa of the oxhw 
tube with mercury, indicate tho niodlQcatlon which the elc<7trlc light U 
goes in media other than atmospheric olr-— PAi7. Mag. 

Ei^Ecnto-uonrE fobce or tabious CATTERi&a. 
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EbeidaliT(DuiklI'*,itithlartr)it*u 
Daniel], wllh chloride of lodlum, 

" ahloride of sodluai ucl uii«)guiul«i ilaa, . 

" with dilute eulpharic acid 

Ebenlohr. with ilus out unalgunnted, 

Dinletl, dilute gulphurio asid sud ainalKamBlfd line, 
Wolhuton, with UDatgunaled i 



In plua ofialphncta mU), Ui- 



;» 



Coanios, vol. xli., p.l 



COST OF KLKCnOC UUUT. 



K. Edmand Bocqaotcl has been recently cn;;aged Jn »ome expeilil 
with a riew to determine tho rompHnulvT! coat of clcctricliy as on UMn 
lug agDnt. He usol u bntiur)' of line and platinnm, maile with iirlct a 
tioii to eroQomy, ood tho n»alti were as follows : 

The Binndard is the llj;hl of 350 candles of ilic best qnulliy, and itic 



C(bU gi*attli»pcrI0noe.fW,wM MS 

Oil (llape £wi1|, al 17 ocntt |Kr pound, HI 

Stsrinc BBiidlix, at 31 ecnu per pound . S 11 

Wax eandli,a. at i3 wall per pound, 3 U 

EUelrlo lixbt, OW 




KATCRAL rtllLOSOPUr. 



EXI'EKIUKKTS 0>' A>'I)IU^^\V^ CROSSE. 



T^" Trry nirioiw expcrtmcntii of Amlrew Croswi (mode farainu ■by^ratmb- 

iijin In iho "Vratisps of Creation"), by whlrh enimnl lifo »t«nic<l u> tia 

iihi.--"! 'ly ilip iKtlon of nnj" cominnod clwtrlciil mrmils. hnvo rorcntlr 

■1 bv ProftsKir Scbnlie of Oennnn)-. No InKeptR or animal 

r, made ttiMr iil>p«aninra, — n xv3ti]t wliich strctittlhcna ^« 

..: iha fluppositlon wliich Mr. Ctottr binndr ncvw diiputrd, 

lit il>0 huivcls — however tho electric (Tirrent iniiy hnve optraml 

iiiiui^ui- their development — were ilcriTi-il fmni tho almospheru, or liail 

Ti ooimycd into Ihc nppnrotufl bjr eomo nslura! mentw which had cwnpol 

nnemfon pr the cxpcrimenten. 

:.lr. Cn»«<!, after n lifo Hjient In elcdrienl oxpcrlmonls. dlw! July fl, 1955, at 

:'r. iLge of 71, null hlo " Memuriula, Sclenttllc and Lilcrary," Intcl.r puhliaheil 

L!i [«ndem,contBhmomeetiriotwdc(all8oii to bin Invcatiixations above rcftrrcd 

ii', ami the way In which Itiey were reeciired by the pnblie. 

Being en!;age<l at the ihno In experiments for the pivdneilnn of mliwral 

Tvitnls by the agency of the »nllJilo current, in which he hnd rcmnrkaMo 

::' I I'si, liri contrivvtl a little Mppnnttiu far tbc deposlliim orerj'stola of lillu 

I :t lump uf sume, Ihrouyb tUo Bt,'?nry of k voltaie trough. Aft«r llit* 

I'lTimcnt luul tieen goint; on for a fortnight, hu (ilMcrvBit a few tntoU 

I ii[5h ipcvkn on the Rurfitee of the cleeiriflcd »tone. By the «lKbtoeiith 

, itiCM iqierks had expanded, and ecTcn or dgbi fllamenis wcra tbrown 

.: isom Ihc rarfliee of ench; bnt as emhryo mlnvnils ijxUibltud (Irollur 

iiomcnn m Ibe proceH of crystnliiialion, there was ncithhi^' so for to 

ii4< auy snrpriM. Before lonj;, however, these growing speclu asiamcit 

< iippcarmnco of iiuecta standini; orert on the briflles which farmuil their 

. I -, nnd liy the twciMy-clBhth day ibsy wero diitincily wen lo more tbclr 

By this time the experimenter wn« g^reatly ulonisheil. Instead of a 

iK-rol for Which ho hod looki^d u tho timdU of hi» expcrlmuiit, lio had 

i[ul nn nnlmal, olive and kicking. Itwospbiin they were no mere Bppeor- 

< ■•, for In a tuv dnya Uicy detached thenuelvci from Ibu alone and began 

inave abnut. Thuy weiw, to he sure, not creatures of a very inviting and 

: tcllva cbomctET, fbr ibcy belonged apparently to tlu: genua acarut, whicli 

.11.1.'- -ijiDC of tlie moil disf^ting ponsilee with which tho aniiual body 

lliii (hey cantlnuixl lo inenuuc, and in tliu cunrse of a fiiw 

'[ :t Ikundired inaile iliuir appearance. wWnea did ilioy eotoe? 

iliclT origin? To these qiiestione. Mr. Ctobk, with ail hia faith 

'if iJcelrlcily, did not then venture anit has not since vvnttuvd 

- ..L.^u<;r. Uany yoan after, fbr the experiment was flr«t tried In 

liniT, liu iiroi'ituiHi hlinsvlf itill nnaiilo to form on opinion. lie exprcMH 

Unuetr thux: "Tba sluiplett solutluu of the problem which oivuntid 10 

BM <ru thai Ihey tone fn>ra ova depotlted by InivctB doaliim In lbs attUM- 

pbere nnd halchod by eloclrle action. Still I could not imagine that u 

' irni could «boot oDt fllomonls, or tbnt those Slotucnts could becomo 

■111-*; nnd moreover, Irould not dDteci, on the cloncst exam ballon, Ibe 

iiuiiiiof aiheil. A){nln, we Lave no rljtbt tu aMomo tbiit »lTCtTl« octdva 

iii.'-'niiiirylo vitality until such fart Khali hnve boeu most dimlnctly proved. 

I \t ImuKiued, aiutbcn hnvn done, ibol tlicy miebt hnve inlsinaiod from 

» uler, and cunMgqu(>nlly made n i'Iohi exuminntfun uf numbitM of vwttU 

1 wlUi (be Muoe iluid. lu none nf it)D«o eouliL t tuiefilva a, tiocn <i^ wk 

< . ' -(^ wvcmmM /m0 Mv iB ^V ■fMr put o( U» n 
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Tho cxpprlroonta wero repealcJ tn Tnrioas wrya, and wilh evtrj 
thai roiilJ be thoiiicbi of, yci ihe In^ieiMi itlll appeared, and liuix, <m>, 
drcnmsiancca appaicnily hl};hl<r adrcrgo to tliv dovdopTnunl of 
They made their apiwanuite under Uie mirftti-e or Ikiuiila in whicll 
could not aRenrard live, even In fluids Ihal nrerc cuuit 
IM>tM)noiu. Ttiough tba aalid molerlala cmpioycd had 1>i»n salyocwd 
beu greater tban tbat or mollcn Iron, and Ibe solatlons oEed bad bi 
poured irbile boilioK inlo iho apparaina, slill tlie*c slrango insecM mi 
Ihdr appearance; nor did on almospbcre impregnated with rbloriini 
loaded with muriatic acid gas prove any bar to tlielr produclioil. 
expcrlmunls were onerwards undertaken by Ur. Weeks, or Sandwkti, «l 
•till KTeiLlcr prceantlon, IT possible, to exclude every exterior eteauoi i 
animal life, but still In the end — though a period of twelve or elghte 
months sometimes olapBod— the lasccn nppcanxl. 

Tbc publication of these experiments raused a great deal of talk, IM 
Of which took tho shape of a direct personal attack upon the ■mladigr fl 
losopher. In the tmc spirit of the middle agn, which long ootttauai 
•xperimnntal pblloBophr with impiety, Ur. Crosse was omiigiuN] h i 
Imploiu mau. ir he began by rieating atiimnJs by electrical power — i 
natter of how inferior a Eort — who could Iclt where he might stap7 bt 
» plain usurpation of the functions of Deily- Mr. Crosse most ccrtidiiljr 
an Bthetst. Letters were addressed to him in which he was dentniimd 
"adlatnrber of tho peace of families," and tt"reiiIccof our holy ie1li;ta. 
" I have met." says Mr. Crosse, " with so much rimlcnce and 
nneh calumny and misrepresentation, in conxeqnence of these 
thai It seems in this nineteenth contuty as if It was a crimu to have 
them." In fact, ho found himself obliged to come out with a puIiUc i 
ration that be wus neitlicr an atheist nor a materialist, nor a sclMma 
CTuator, but a humble and lowly revcTonctr of that gruac Beln^, of * 
laws those who accused him seemed to have lost sight. 

ON THE CSE OF ELECTEICrry FOE PBODUCING LOCAL ATI, 

The application of electricity for producing local omeslhesla, ni (n bM 
imllhig, has been rcceully made with marked success. The arauigcmrat. 
using or applying this agent Is simple, and conelsis of Ibe common dM 
magnetic machine used in medical electricity, a single cell and pair ot pl| 
constituting a Smce's battery, and a email electro-magnetic coil wli)i ft fa 
die or wires for graduating the strength of the current. One coid cif I 
thin wire conveying the secondary current Is atiached to the hauiUeori 
fbn-opH, and the other end of it to a metallic handle to be placed In th» ^ 
of the patient. The in stmmont touching the looib eompletos the cimUl,! 
the carront passes instantaneously. The wire attached to the (brccpa ■)» 
bo made to pass throuKh an Interrupting footboard, so that the nmllm 
of the wire may be made or broken In an instant by a movement Of I 
light root of the operator. The advantage oT this arratigcmeni b, ibH 
•llows Ibe instrument to ho placed In the mouth without rbk of ptodlMtlf 
coming In contact wilh the lips, cheeks, or tbo tongue, whicli m ' 
with the quiet of the putlent. A hole drilled In the end of (b« 
of tlie forrcps, and the end of the wire tapored to fit rulbor 
Ibe substjtutlou of one pair of Rjrcops for another witli 





ntrnOTEMENT rtr ELECTEOTTPIXe. 
Th« Kotiimnt Imldligaictr enja an improTPmont In [lie proccES or clcctro- 
. v\%>s li''.i 1«en miiclu, lijr which clcctrolypta call bo iirocluccrl willi (trent 

' "■I'l rirearacy. Tho irnprovemcnt ronaists in roveringtiiefaceortliD 

I r mMerial of wblih ihe matrix 1* maJc, with lino motnlllc leaf 

iii{>msion a Ukken. In this WDf a perTect cuuduvting metalUo 

■1. lined; thai Is.over the eociro face of the IcKors, as well ns OTflr 

I i-iH'cen tho lines. , 

ilii> -iiltiiii'tbe IctlEts cionot.Bs a funeral thing, hnre a metallic coniluot- 

■'\'i ^arftirc, Inasmuth ae the types, wlivntlio impresBioa is tskcii, cut tlio IcBf, 

it fhn« a pan of ll doirn Into tbe matrix, thua Icavio); the wax exposed 

. [ !ic 5iiie« of ihe letters. This cnlting of the leaf, however, ia mthcr on a&- 

' < '. such expoeed partsof the wax luo the very parts wbcre aslow 

' iirred, and which la effected by touching such parts over wltll 

Ttic advunlages are tbesc: Tbe moment that the mould or 

I < I'd in the biith atid tbu buttery applied, tbo deposit of motal 

II once on the entire aurfiice, — tbo deposit being more nipid, 
ihi: face of the letters, and on the spaces iKtweeo tbe lines tban 
■ ■( the IciierK; and ibbla Just what js wanted, since it prevents, 
ii< II the letters bto small and deep, what is termed "bridging 

.\i:'i> letters]. Bf the UMi of silver leaf an elcctrotypD may b« pro- 
Ill Kiih ll blight silvered fore, — a featttre of roaslderabia importanca In 
:i ruses wbcre tbe plates arc to be laid aside furltitiire use, inasmuch aa the 
< >.' uf the U'CISTS will not be so easily injured by Ion); and cantinued expo- 
-I'C to air and motsmre, as when of tbe usual copper face. 

}iJ[.ECnUC DISCHAKQE8 IN AIB HIGHLY BAREETED. 

Go making a cnrrenl of static electricity to pass tbrough a tube of rarelled 
■ir. a luminous arc is obtained, which experieaccs modificaliona, when snb- 
Juried la t)t« acUan of Iho poles of a powetfal magnet. This Itact, which 
colls 10 mind the corraspomUnE effect cxpcrientod by a. Inminons arc pro- 
HatvA by n powerftil galvanic battery, wus discovered by De hi Rive In IftlS. 
lie flnt used as the i>onrte of the eloetrfdty the hydro-electric machine of 
AnnHrimi!, ufterwnTdfl o common cteetric maebinn, and quite recently Euhm- 
Vonl'^ up]inratus. M, Pliickcr, of Bonn, has tried the same, and his results 
an: t<"'><'^bi''l In a rt-ccnt muubcrof Puiii^ndorff's Annnlon. 
Ac.' inline 10 Do la Rive, It Ifl necessary for snccess that the tnbe or eIi*t»o 
tjDiiM contain some vnpor, enuivnlent in tension to six millimeters of mci^ 
liri'. ami tbo vnpors answedni! best are tboau of alcohol, snlpharetuf ntr- 
I ID, And mmphlnc. De In Rive bos applied the experiments to the tlinatis- 
I (.nof the Aurora Borcolis, BO frequent in the Polaf regions. 



I MODIFICATION OF liCIIMKOKFF-S 



COIL. 



t meeting of tbo British Association, Mr. W. Ladd, presented tbo 
ytnj extensive conrae of oxperimeutlng with Rnhmkorff's In- 
. nitb R description of the maebine, as it is now eoDitractod. 

I'.- said, w»! not to moke very large machines, but to olitaln the 
!>rnHn a Ihree-mlla roll, that l)clivgBnfftclCT<iiH\B.TBg tot taq cMi- 
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and nbont I'iS iliamticr, i-nTn;>ii'i.'rl of One Iron wire not lar^i^r ilmn Xo.31, 

c«rerii1lr nniiijiUi?d. Tlio iiriiiinry wito ahimi'l lio »f bi 
lemy rrccly ihc nliolc or the liaticiy cnrrcnt, nod of iiuntii'iii quaiuitrn 
'tbiwoaRlilf laturntu Oxr iron rciro witli nini^nt^Ilam. I'ur tlii^ imrpoio ' 
l«y«IBt>f one lODliliuous No. ISTOppurwire runftill/ niitunW; tf : 
'taysra Rrc nawl I find Itint Iha scronilory wire Is reliioioil tixi flv 1>«W Mi 
augncdL' Inflaencc. Tbo ie«>ndai7irlreOQ);I>t not tobclnr^u- tlumNo.a^ 
^eovoKd with Bitk, which man be laid on perfecily cvea and insnlulcd tnnn, 
priiDnry wire, and also (Void tbo Isj'ere of tbc sevonilarj iivxl to It. 
i Iho heat In«ntatlng medium (o bo the [iitnnnt gntta-perciia mad*, tOt 
Which, I bclicTc. to bo ibc only ^tu-pcrcha Mid which 
Med; il U Imo Ihai It tins many minnio prerontloiu, but by laying on, A 
IcwIiSlx Ihltkncsbos betirccn each layer of wire, peribrtlnnuliitionlai 
e greslusC cam mnet be taken In protecting the undn of tiia Inyen lOltfl 
mot the Bpaika pusring IVom one to the other. The roiid 
, at least, tiny sheets of tin-lbil of about one sqvaxti foot In 
»t» mnst be sepamied from cuoh oilier by ihreo »b«;ts of varnished 
gnRa-porchn tissue. Ercry Bltcmato sheet of full Is cimnectvd 
oat fbrming two poles, to be attncbcd one to caeb sidsof tlic litcak. nB 
be placed at the bottom of tbe itund or in ■ stparalc box : tho liuur I pM 
Id developing tbe power of Ibo macbine, ereiythlng duprTiiIt upon tlMV 
tKtbrenkcr, which ahonld he capable of retaining contnetuiitit ttteirtselt 
Aa maKneltsm is obtaloed, and capable nb« of breaking contact m tttt 
Oe inwUest quantliy Is induced. That malu are aUaifud in at bM^ 
MoM to (Ai's inafntflicnf. Thu hammer Is made to rfbratv frwiy botviJHil 
son and tbe coil, and tbe brass screw tenoinatinir with t tio ptMlua plate tt\ 
back of tbe hammer, a very small amount of mognollfiln will be 
atttttct (he hammer and bo break tbo contact. If now 1 liring thtt 
(plared half-way up the spring currying the hammer) lu bear upon ibei 
It will have the effect of pressing the two platina plates tugelhfr, ao 
fakes a groaler amonnt of magnetism to separate tlieni. By this niB«»! 
eon i^i^te the power of tbo instrument to the purposes fbr wtlldk tt ' 
nqalred. Tho bniiery I employ is n Ovo cells of " Grove V." with bttmni 
]flMliuipl8t«s6ic 3, having an exposed iurfoceof 14a»qtinti; Inchca. W 
mik a battery and a coll tbos consCructui, I can alw.iys insure Ipailu M 
iMlf an Inch to four incho in air. The machine now exhibited coBtHU^ 
nflet of trirc, and workuil with tho same baiieiy, give* six and ft qMtt 
bieli sparks. The position nbii-h tho Induction coH isnowiakinginiUlrtl 
tdeal age is ono of considerable Importance. It has awakened nc 
■ophlcal Ideas, and is bchig eucccssfully applied to practical . 
Ugtiul advantage to mankind. For bloating purposes, a thn«-mlls (nO I 
capable of Orlng llfly charges simultaneously. But, impr 
pwltJonls, and succMsful as Its post application has been, it la>W^ Wl 
fttncy, and tUero can lie little donbi that by patient jMrievrraiice 
ma lie construeted that will obviate the nceoisity of employing inch pi 
ous machines, and still more ponderous batteries, as are now at woiit i 
Atlantic Cable. 

Jam'* InrBovEiccNT. — In using Knhmkorff's coils, damage Is umi 
^ikenlly auxtained by the electric sporkrordnit Its way tbrongbthoi||p 

" in place of passing between tliu poles. To avoid tlihi, H, 
derlMd a plan of plnngln^ Ibo apparatus lu a lum-cnnductluie UnuiA, 
'~" ' rf nitp<uiHiiB. Tho Uqttiil mitoe ito VttWwtoB*^'' 
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?n5 the Imm^l1illn» instrument of llic indiiciion, nii'tires (he periirl !ao- ■ 

in of Ihe iBTcntI Fonixil nitons, nnd If n sppirCt too violent pnsiica ibrousli 

t, lh» prwenii; of a noii-coiiilurtin'; Ould Blopa its jiiuwnpj olid 

. 11. Qnct, tliii* iisins lbs Riiltmkorlf mncblno, bns proilucoil 

a vbii^ 1uI^-t? lilibi^no ilofiud tlm Tottnli; tMt«ry, and, of coiino, ilie 

T'dovtricol mncliliiv. 

STTDT OP TIIE TnERMO-Mm.TlrLIEn. 

t, TaluoUc to ibe expcrlmcntallgi tor its extTcine delicacy, 
ff Kt cxUDBlvc teaie, hue Uwo ibp omcri or carurul iliconitli: and pnic- 
Bamily, by H. d« )b l'iuroMn}'e, wboai' nwult^ ae rr-pancd lo ibe AauU 
')Di»St ■( PhtIs.iiui; besommtid up lu n>lk)ws: 
10 the mlvftnonieter. 
i Vbmlcver may Iw tbc (loeiiion or Ibe needles, ibo forces wblrh iirtii]K>t) 
" ■" D redndljlB pisctlokHj to one, iicrpciidkiilar to iho idaiio of Ibo 

I that IheMDonntofdorUtionmalioe Imt aBlli-lit ''Lnn^ In the amount 
7*11111 RDiultiuit; beni«, tbc appnriLtns inny be regarded as a tant^Dt-nuedlD 
; a Tory cotisidenlile dearoo of perfenlon. 
sppondly, u to rho tbonno-olc«ttic pllw. 

1. Tli« prognu of limiting; tbu thonnomi^tfr takes plaee hy tbe itono 
>li-.;n>ca, and in Ibe snlno liroc. na IT it irvre j'lucvil \a a rpave at [lie Mmstnnt 
i^mpomnrQ vrblcb iIic flic uttalns uiidur ibo inHaenrc of ihu ^uurro of beat, 
a. When lliD rim of Ibe temppmture is eulllflenlly small, if we wflbdraw 
Ibe cslorlflcaeUoii.lt cools sptin, in the same time, uid bj-lbosunedeerGM, 
'• if b«Bt(xl. 

Tiibtlly. tie terminates tlio integral cxprcsilon for tbe moTeuient of tbe 

'. I'-lIe: shows Ihnt its poallloit of n»C under Ibo action of the ninenc li pro- 

' Ttiuiiwl to tLn coitHlnnt qunntity of the cnmnt when the anterior Dim of 

'.r pilo boa iL'uimcd ft ilalionuiy excess of tenipcrntare. and to tbe intenill^ 

I iba incident lii-ui : and tben derives o^tprassians for tbe times coimtpottd' 

III/ to tl)o inKxlraiim and mtntratira excnraioiis of the needle, and the QKtent 

! ttiesd excnrsioiw: and terminates irith ibc tbliowing observatloa; "If, 

■1 r iiijikiiiL- an obsurratlon with tbc thermo-plle tn Ibo Common wa}r, and 

i'l (KcddoYiBiioii of ihanarflo, theeireen isrcplnewl.ihpcneijff 

I t >(lmllil#Utv, and the needle returns to lero. I liave fiinait tliU 

I' motion of the needle, counted nom iheSxrd deviation, inkai 

'U^iiions of Ibe same extent and dmea an the primitive malion 
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B IbUowlns Is a ftill deiwrlptlon of tills somcwhnl fBmoug InAtmment, 
int», nr; it has l>oen employed dnrini; llie pusl ytae 
* Ihe tines between New York *nil Phlkdelphln. By ii, meNAgN 
imhteil ttmultancflutly to and fro at ilio rale of two hnndred leittn 
n'jib nil oilier Itiic^plis, the rarrcnt runs tbrongA llM 
If liwlni-tnimeiil, nnil mlL-n t» tmnsmittod by hrenlilns the emrent 
1 with this one. lliP llii.' Ik coniierwd with llK't-mund,iMid tie 
[e to pofs ibmiiLili lln' ni:ii UItic imiIv for Hii Iiixtniii. when n nt^ 
ituol, Tlii'. Hn-aiiccmfrii loii'iimies onuol \tKmw.^\'wiy« iKML 
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aUno^pbcns biu fiitl lime i» linn inki tlic gronnd, and iluf;Uc«'i mach 
I may bn uporatDi] vrilhiiiiC dtinear lo the BltcndBiit!!, ilurjng tt slonn wh 
I (tops all Iho otlinra. Til nvmiDpliAh tbts, the niugnat bt mwlo of a nattl 
I llONo-ahcK magncl capniilc or niutnining fire t"'0'K'*> ii eontnct wUh i 
[. polM of wblrb are placet! wo pievei of loft Irgit, mutouikIwI by (^l> 
Ire. Tlie onnMure is provided nith a spring nearlr a* slmnj; »3 ttia iB 
H, tba tondenc)' of wbirh Islo pall them apart. When the machtiio bate 
le armnture ia In amtarl with ilio plccei of lott imii when ll U kept, 
f tbOM have bucomu inai^ctlv IVoni tbclr contact with the naturaJ nu^ 
n a hey Is prvsKed itown tb« cnmmc la mode to jiaai ihrough Ota nit 
[ sDcli a dicecilon m to destroy the natural magnet by Croatia^ Mi anU 
with pol«B rtvoraeri. The ammture la Urns intlantaneuualy let ttve, 
U Ibrown up by Ibo spring; Ibia luotloa arts npon a dotcut, anil the n 
i parts of tho instrvmenc do their olBco bi iranamittlng a. Icttor, uxl alwi 
I DQttlog off the cnrrcnt from tho ma^ei and of forcing bock lite annU 
nat II. In this manner the natoral magnet la not requlrnl lo atrntel 
I wmslnre from u distance, but acta only, when in contact, to bold tt ta 
[ pboe; tbut is, in the poaition of its greatoat power. Tbe pan* DC 
falne whicb ore la conaloat molloD conalat of a liorliontal tnoln A 
:r which hi a vortical shaft, connoolod with Ihc Aral liy bevoloJ «rlM 
[ cf a trabi of cog-Kbcels, of a drum, weight, iprlng and treadle. The ■ 
[ alutft of tho Instruments at both oxtreniitlea of tho line move witb «tm 
F Um Mtno «paed. The velocJly at caeh Is resalatcd. like that of a ooan 
I dock, by an anchor escapcmont, with this dlfltrenco, that the vlbraUool 
a alender bar of steel, held by one extremity, are subtiiioted for die bi 
pendulam. A elock la miulo ■□ go alow or fast by lenRtbcniofCordt 
b enlnt; Ibo pendulum, and the velocity is regulated here by doinf; llw n 
I wUh Iba b(^ of s[««1. Tbla eacapemeat aria aboat sixty ilmaa In «nea 
I' ttt twenty tlmea foater ibat that of a clock; and this result could BM.J 
oliked IVom a iiendnlum, as ibis would have to be only 1-80 part e 
ll loni; fh>ni thu point of suapenslou to the centre of Ihc ball, tV 
I tlsty tintoa. Tbe np|Hr portion of the Tenical ahaft la isolated ftan 
IT portion by an Intermediate pieco mode of Ivory. The ufftt 
I It provided with an anlculuted horliouliil arm which reals on a rit 
t extending Irom the lower port, and Ibis contact coonectl 10(1 
I'lhe two portions of the shol^. Tbls onn desciibos clrdcs a qniiH 
I an inch above iho tabic. Under lu extremliy a circuUr raw of tm 
I etnilt alati is cut lu the table, and as many metal slides are fl 
f vonleally lu them. Tventy-dght keys are coancctcd with IImm a) 
I In inoh a manDer that, when a key la pressed down, the coTitMpgn 
I' (Me I* raised In the slat snfHcii^tly biirb to reach iha arm, nrMA' 
\ rarolrlDg, slido up tbe Inclined end of iha alldo. Tbla opcrotlott 
ntrrcnl poaa through the coils oftlio other instrument, as will be 
I linvafter. The main abaft carries by IWctlon a tyjie-whoel, the 
T' wbleh are Inkod by a sniaH tansontjal inking roller. A second Irati 
t moving with the Siat, but foater, Is pratldud with a chuck, bjr 
[■ of whicb it carrier the printing shafl once lonnd each time a lettor 
IT^illNl. Thia printing aboiY, by means of a pn^ectln^ cam, brings ■ 
nini Iho roller wbieh cnrrics the paper In contact with the lype-wl 
Ibolc ~ 
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' !iLi\ Inir I'd!!! dtscribod ippnrnicl)-. we Trill now EXplttin llieir 
■ '■'U tliH nikimir uf uiU\g llie inacbinc, Tlie InBCrn- 
■jm am aaneil, i{nil mni)c to revulvQ at Uic aune 
lid 111 sncli |M»J^on> thui each time tho nnn of tlie 
...-;j'umct)C poNcsovor (lieGliilu of key A, thslutUcA 
...^ ;.. ,^ »Iiccl or tha otbcr insmimcnt is nppmito tbo paper 
lo prUit u itticr nl the otbcr end oT the line, th<3 operator pieatm 
tlw kcf on wfaiub thd Idler is cngmviHl ; the kc7 nUses tlie Mrrespond* 
iUilairhli^hrsiiKa tlie re volTing arm before one hutf Ufa scmnJbM 
■dl#ail, llnEe tbo una maixt two rcvoladoni per SRConJ. Thin niukca tba 
i-umtti pais tbronch the tnoj^I of tbo Inslrunu^nl nl tho other ntaiion uul 
. lean) its armnnirc, wlili'b sprinHs np. The doietit itcta InsumtJ.v, mike* 
r.ip chock cntcb llir printiiii; shnfl, an<i this liigt Tnises the prlutinn roller 
lypc-whcd, tho letter is printed, nnJ tbe nrmnlare coming down, 
pTiiitiiiK «hart if unconnecletl, and ovcrr port returns to its orlglmtl poil- 
axccpt Iho paper, which hoi pruccoded the distance of otia lotter 

uf tho mrrcut at one station nets oolv on the mngneE of the 
Tliia allows of tho writing both WHVd at the same time, 
:,>'i1e«paidicstniTi>llinf:liioppo«iieiIlrcetioiisiireiiiicrwoTcn;a]ul 
ii ivni letters mnj' u[jpenr to bo, tlie ouo nwlrod snil tho otboi 
-Lime moment; one, in f^ct, stsrls only ntlxr tho other Is urlTcd 

< i« eli»r; but, esi^h time tbo Bitmo letter In tranemllted lif botb 
I'll' two iBai'-hliiEa Bot at the aame mathemntlcal Itistaul. TWO 

< ircelcil, oDo at ettdi nation, nnd none at iniennodlale poInM of 
1 I liejr aru conneeted with the insRumenta In u pwalhtr nuutner, 

I ih< liest understiioil h; mabing a diaj^'am. One pole of eacli 
tt'TV 14 rnoDocleit with tbe slides nf the iDstmmeut. tho other with lli« 
riiimit. Tho wire of the line is coilnccCed_ at cncb end, through eoll Xo. t 
I ■Ah) Inn tnitoeiit, with the upp»r portion of the shaft; tbo luvter portton li 
'Kiitcncd, ihroQKh coil No. S. with tbe grottnd. M'ben the koya of boUi 
iiu'ldnoa are at rvat Iho current of both butteiles is broken — ult the GOO- 
I'^iloj; wirvx and tho line are free IVom deetriclly. When a key Is tUA 
iiiiiii lu New York, the corroEpoiulinic slide mlna Ibc am; this diseonnoel* 
.111- coll in New York aiul makes the currenE of one batter)' paas through 

■ II.- coll in New York and through both coils in Philadelphia, The power 

■ I xh* Kjirtngs acting agaiiint tho armatures is so calcnialed ns to orereome 
!:ii magnet dlminishod by tho cnrront of one hatioty through two coils, bat 
. . '« tmalkT than Ibe magnet dlmluiBtaod only by one battery through one 
. r I'liriai-qucutly the annatuie In PliilBdelphht Is rulcosod, and a totter b 

:< , nod that In Newl'ork is held fit place. Tbo oxplanallnn Air 
.- liio other way is the same. Wheu the sides of tho some lemr 
I : rtifl name time In both InEtrumenw, one coll of caEb Is diaeOB* 
' I Ujrirels tbepowerortwo batteries In Iho oilier c<ill of oach: and, 
, ;.i.niT nf twd baltoHus through one coil is oqulralonc 10 that of one 
•; T»ugli two cons, tbe result doicrihcd oernis at both stations, an<l IbQ toltor 
- ridnlcil ul both places In the same idenllnil Instant. 
A sc<cunil manner uf osiiig the Instrument Is to place tlie hatlorica oa Ilie 
ni- an h> asual, and to arrange tlie arms to that thoy clear the currenta 
lii'ii thealldearomc In contact niih ilicm. With this plun, It Is not poMllda 
, u-itjfraph both W4.H at tbe same time. 
A tUM nifinmrf, mMdi in Aivorllu with Ilia lavutttot,aiuliKUi^ tk^&^(^»^ 
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puspd Id aiijjly lo llic Submarine Atlnntir TtloKTsph. ran>'i-i- 1ti IieuTiii: 

kmU uurrcnli, whlcb nt tbo moniL-nl Ibay ftru cliwcil <! 

cnrmit of great inlenally that Bhoou chrautch the I'lUi. 

|MM k cojl or coorae wire Is wound in thrpu tlilckni- - 

•on iron of less Uun an inch Id lilametor, owl aboLit i 

The Inrnl cnm.'tit 1b mado to pass throngli It. Auulliiri m.->i -.i miu 

ia woiiiiij nroiuiil the firat. and 18 cuDnoded wilU Uu) UkUlo luiil wiU 

{(rouni). 

Tlio tonnnor of rooking Uia ijpc-wliccls aloTl riglil li rcry »kraple. •': 
operator stops tliu tj'pc-wlitel by (l«pn»sing a imnll Ivvar. wbld) c 
Ilia so pinrei! on tlio wbenl that (Fbcn stopped blank b oppoalto the p 
mOer. This lever Is thrown up liy tbo printing mller, w> ibaE all Umoi 
Iha Dpenior of the olber station huK to t^o la lo br^in by a blank. 

Toetb or a rianling ehupe arc uut on the side of tho type-wheel, a 
ttnie the lever wbiub cmrieB tbo printlnE' rollor la raised, a pRtjMlIoD m M 
■Ide enlars between two teeth of the typo-wheel, anil mnlws it slide h 
wild or forward as tho case may be. The faster lettora arc telcKnipbed d 
mora often this corriM^tlon is mode, nnd it proved bo otTectlva thai tbo t1' 
tbtg upringB doing tho offira of pFniluJnais require to be aet with only * MT J 
•nmll degree of atciiracy; In Fact, one may best atiy and the Other flAj-«M f 
wlthont any inconvenience rcenltint; froni the dlffercnee. 

Tho numljer of tups per bundrwl miles requlslio' for worfcloK HoiimV ' 
TsleKnpb is two hundred; Morw's n^quErea fifty, onJ Uuglics's only (bar to 
work both ways. A guod operator ran transmit two hnnilivd Inlrn * 
mJnnte; but thi« is' the limit of human nklll. nnd not that of tbo powvr of 
Ihe Ittatrament. An averago writer con pen oue hundred and Sriy iMten 
permlnnte. Consequently, one may piny on a key-board or lclq;mph thlity- 
tbroe per cent, f^ter than ha ean writa. 

Hnghnt'a instrument in moved by a weight of aorenty-llTB ponnd*, it- 
Kcndlng (no and a half feet In Hnrcn. This wel);ht is misod now and Ibn 
Ijy premlng down n treadle. Tlila winding op doea not require the stoppb; 
of the niBchmc — an intermeillBte spring being so arranged as to airt durlni: 
the tlmo the weight is raising. 

BOSELLI'S AUTOGRAPHIC TEIXGaAFll. 

The antofcmphlc telegraph of M. BoncUt, the Sardinian director of irk^ 
graphs, la nttmctlng ronsidemble attention on the continent, and biilj tin 
inpersede many of the ciiaiing systems of telegmphie commniili'siMi 
1, the action of this telegraph ia suffldetitly wonderful, and its adian- 
tages Eofflrlcntly obvious, to give it a eUlm lo public Interest. It reginidaca 
with the ntmost exactitnde any Inaeriptlon or dostgn which may txi tnntl 
npoit the atrip of metalized or conducting papor, which Is given lo ibc 
■ondorof a message; and this It does with such rapidity, that four time* ibi 
aumber of words that can In any given (inio be transmitted by thoiHuallf 
tern, can. It la conlidently assened, be sent 1>y this method. Many m' 
■M lM*ldc that of rapidity are, moreover, to bo derived from a 
sa of untographlc reproduction. It is well known that the vwtom-lf 
boU or r.ipbers, by means of which secrecy !s ensured la conftiUlllld'M 
Important communicntlona, nro a conitani source of error, owing ti 
tWcouMry Ignoranro of the clerk who transmits the mcBsasowiih r 



NATURAL PHILOaOPHV. 



^Hhnvihc prn<v3ii purely niiH-linnIcitl.nam«!i tnmnvonicni^rannn'Dr, and 
^^■il tnnrs iif iniuifpoliUion btp euailv sroldi-il. Th* motluHl cmplojotl by H. 
3oTielll, ia to ¥rrlte tbe dcB|iBUli, or draw the skctcli to bo trunsmllled, on n 
rnvtalliMl or MincIapciitK popcr in non-ronducrlntc Ink. It Ik then pluul on 
Uio transmltlini; nuwhlnn, anil pusod by clock-work onder & number or flns 
(yHiilunln^ wires, umnged in line like ibe lecih of a i-oDib. Thoiie condnci- 
(ng wtm (lliereani sixty in Bonclli's motlilnc) am inaulnled iepomlel)' in a 
Kulta-porcba lable, which is >trcCi:hcd between tlio two places lu coimnuDfctt- 
tion. At Iho other end, they arc spread out la ihc none romb rorni. L'nder 
lltia nRvJTing comb is passed, hy means or similar dock-work, a chemically 
pivpand paper, the yellow color ot which la changsd to Kreen by the aetitm 
of ilie mnpietic cumnits which pass over the wins. When the wires at Ibe 
tran^mitlinfC end are pasiiini; aver the insulating ink, they or couno convay 
no fluid, and make no chani^ In tbe color of iho receiving paper. Tbe mos- 
raet appears, Ihereltare, la jellow letters on a green (nvand, the letters betas 
ciiinpui'Hl nr lines, the acomoss of which depends on the dlstaace benreen 
the wires. Tn accomplish Iho tnme thine iriili one wire, It is necessary >o 
hare Ihc two machioes move In exact tlmo with each other, and the point of 
tJie wire niojt pass nocesaarily over every portion of the written dospaWli, 
tmnamitllnii; It point by point. By Bonelti's mclbod, Ihin ejcoctnest of time 
nuuUI ool bo lequislto. 

THE ATI-ANTIC CABLE. 

The (Treat sdcntlflc event of the year 1S58 was tlie successful sabmcrgeni'o 
of iheAltanticTeleBraph Cable, and the temporary (ransinisalon of measaK^s 
l>etween the Old World and the New. The ninin facts pertaining to tbo his- 
tory of this Iniponant enterprise are as foUou's: 

The telegraphic fleet, comprislni; the N1.i({ani ami the Asamemnon cbitt- 
tn)c the cable, with two nttcndnnt stvam -frigates, sailed rnim Qoecnslawb, 
IrclMld. on Iho 17lh of July, 1808, and united at the reuIesHna, lot. 93^ y 
t'Ug, 32= «K W., on the 28lh. On the aQceeeOing day, July apth. at 1 p. ri., 
! :i. ,'.a° W, long, ay 27' W. the "splice" between the two encU of tho c^ilo 
■ J9 stieeessfully made, and etoetrical signals passed perfectly ihrousU lllo 
' tiole IcntcUi on board both sbips. Depth of wnier l^iSO nitlioms. The di>- 
■ iiii-ofrom Ihe entrance of VBlcnlia harbor was eiL-hl hnndrod and tlilrtcen 

:<u!n-tkl miles; to tbe entraDce of Trinity Bay. hT. F., eight hundred and 
I v<.'Dty-iW(i nanilcal mlica, and from there ilicty miles to the telegraph house 

'. ihs head of th4 Bar of Bulls, equal In nil to eight hundred and eighty-two 
i-Miilcal milH. The NIagnrs hod slxty-nina mllca farther to run than I]io 
'i^-iimemoon. Each ship hud on board about eleven hundroil nantical milci 

I miila, Tbe following table presents a condensed view of the Nla(ptn>'s 
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tl will he o1J9erv«I iTint tlif ■liilnnecs run iliirini; llic fire tatt ilart were ; 

■ nmrknblj uniform, HO iii!li» [ler day, and ibe ntccsi nC ra\Ae giiiltl vat ■ 
"„l»nt 15 per ceot. more than IhoBhip'a record. Twtii) ■liirini: llic^ jinfffrcMOf 

Ijtilil b1iI|i, IVotd liomc unoxptalncd cause, fllgnola fiilleit lu lam t«'t»iwii Ibi 
[vlt., at 7 1-2 F. K. Jul}- 30, nir an lioor, ouil Aotnial 3. tl^im 1^'> 38^ l. it 
But dnrlns all ihn rcmnlnder or the limo slffnnls were eoniMi 
|-iwo{Tw] ; nod nt tlie liat, ibc Agamemnon, Aagtisl 5. aiKnoIUfx] Bib Klt|; 
U tliGj hnd paid out 1010 mitce or eabte. Tlio enblc was luidod si TM 
I'lU Baj on Thandar, Aneust 3. and at 6 x. m. the shaK end wa« eafrinl I 
I .tho nleKraph boune, ond a BtrouR' current of elvelridlj rec«Ivv(I tluonjifc 
f irbole rittilD fimn tlic other aide or the Atlantic. 

Od the 6th of AuguEl, n nicxsncc of Ihirtr-onoinirde vss transmltMd ft 

t trdand to Kewfouiidland Iti ihiny-HrD minuiee, and on iJie ITth of Ang 

I tlieQiiMM) ofGrcRt Britain transmitted n congmtulntorr mestniK to the tl 

it of the Cnitod Sintca, ospreasinK hor joy at the completion at I 

I K"^' International bond, to which Pretidcnl Buchaniui respontb^d Id 

nmo spirit. 

After tills the olectricBl rondiclonof [he wire became dalljmoreftilllUil 

It Was only with the (rnmtcst difficult;, and by eooElanC repetition, IhM It 

SBgcs were transmitted to NewRiundland, although return mMsam* M 1 

entia wi-rv, in almottt orGry aiMi, clear and distinct. The last 1 

nal roreivcdM either end of the line was onlh('4lhof Seplemiier; i 

ittt the cable has remained practlcnllj iaopDraCire. We lui 

1, that the electric cnrrcnt U stiil unlirokun, but tiial lt» i 

I too (boblu to admit of any application to teleginipblc porpoaca. TtM (^ 

d-In-cliier haa urritcd at the conclusion that there are at lesat two Md 

]ltt In Itie cnble. one of ihcm dating from l>cfoni the eubmcr^Me(,j 

k iMtirecn SUO and lUO mile* fropi Talcniia; the other abont STO mile* oln 

id ftt the place wlierts owlni; lo the sudden chan^^ In the depth of tlio I 

1 3MCe^tuut always been apprebendod; that one or lioth of tlicao Aula k 

naggravalcd, if not made f^lnl, by the intense currents usoci td iltfNt 

" J", and that plwnricai tests [ndlcatod, what was otherwise too pi 

\ tbat at least the Ai^amcmnou's portion of tho cable woa in a reijr ill 

d Male Ijufore il was submerged. 

In Ibbpieaentcondltionorihe line, the )i;real natuml cnrrcats of cloclriti 

re ctintjuuBllr tmrvenliig tlie surface of the earth in various <llnNaa 

It by Ihelr Induclire cflbcti upon tho great length of cable i.nbiawgQ(4 

tnitillie needles and gnlranometen at both onda of tho lino to amnH 

la dejtree. This naliiro and action, if properly observed and »uMtS 

mat of [he Atlantic Culile, n'ould, no doubt, throw conaldurable Uj^l^ 

F itlWIibolioiDCna of dinnial mognetie variations, lo account for wlikltBM 

I UhcIoiT law lius iMon pri>|>Uicd. On the night of Monday, tho Otti of.fl 

le of iho«! cxtraonlinaty phenomena called mugnetie atonal M 

t banrepasKdover the traclt of (be cable; for from bolf-past eleven tol)att| 

■ twtfrv, tb« refl«cling icalvnnometcr in connection with the UnewwrnaMI 
I trally disturbed. The rellecliuns irerc so rapid and violent iliat It w«l« 
P ocoHttoiuiily ilint the teUected my of light could bo dlstiuKuiabed 'tfOit, 

It eonditlun vt i) 
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:<\vay, {it'anDul tvtl why. Wlint fs tho matuir with U? When lithe puln? 
Wtinl part Is hurt? Answer, tbors Is iuidc. In n small room on (lie Iiitli 
jlui ft bit oT coppec Wire k HxctI on the table or the wall, and knowing men 

> > f roojdiiB It lotelltlicm what has liapponcit athoiuund miles off in ibomld 
;:!iysi of thB ocoBii. ItB yitalilj" expires, its pulsndoa gniwB weakari It 
n^ponils mnrB Hnd mor« ttcbly to tho tortures or Bcirnre, and the Very moam 
uHxl la rouse it from tn stupor, dmw ou Its catistiiuilon. In their urgency, 
ibi! opcnitor) cut off their owa hopes, and it Is now suspected thut Chey bars 
>li<ne llienuu-lves no BmuU pnrtof tbe miechier tliat tliBy ikploro. What li 
[iii' l>at the old stoivor Ihe geniaa. maliciously truo, keeping tba leiy letter 
"I' his bond, dolnc superhuman service, 1>ut gone fbrercr if a word or A 
iimvament lie omltiod? There Is too murh reason to fear that the Bffiilr b 
' durcil to a post mortem examination. There Is a length of wire, but how 
: irij;na man ran say. It Is, hideed, almost the tjireatfsl wonder of the ags, 
.i[>il. DiiHy (wnsidered, beats even the Atlantic Telcpvph iiselT, should ihrtt 
' ' <.r be an exiitenl fact, that our men of science tun HCand at one eud of n 

-III- copiHT wire and ask it liow long it la. "Answer, wire, B» you W 
iiiliGS lone, or 370, or 3>'>0, or 1,000, or even 3.0007 What is Ihe nalura AT 
yon/ ftmcturo or Injury? " Wilcbcreft itself cannot boat such divination. Il 
IK even some comfort to reflect, that, though for Ihe present science does tu 
im tnKxt. yet It rbids by our ftdlure, oud though wo do not yet obtain wbat 

-Since the deposition of the cable, says the London JVeics, a great lariely of 

i.itcrcillne expcrimenis have Iwcn performed lo show tlie kind of eleclrlclir 

I |'>I snltnl Ibr working through the line, both In a perlV^cl and ImperDjct cotl- 

iirHni; and llie rcBOlts wliich have been arrived at ore both oscful and Inter- 

ifii^. The high tension electricity fVom (he induced coils was found 10 

■ iim up and dtairoy a wire where « fault In the guiia-percha was made. The 

< ' ond esperlmetit was made with dischur^es ttom Henley's mafcnetcHtlw- 

ri'- machine. This was fbund to suffer a slight lost through the fault, but 

[.III M Irjin'c the wire at Ihe point of ej^ress in any way as long as negatlvo 

Ji-i riiT-i -i only were sent through. The direct bollory current, of gnat 

i|iT riiii.v iiTit low tension electricity, was found lo answer best, and to oiosa 

I. ■ ii'iii:> 111 the cable, and lo suffer less loss thniD|;h the fault: but som« 

iirri'nls of this low tension electricity ore now imahle lo moke tlio 

i:,-n« of Bctivlty even with tho most dclicaiD orrun^mcnt of I*ro- 

"-irn's nflectlug gslvaiiomulcr. Much hns been said alwut this 

: risillvo 11 tile Inslmmont, yet but few know its nature or Ihe odrau- 

■ -.>6es over oilier Balvanomoters in obanrvlng very minnw corronls 

. :■■• irl( liy. It consists ofa coil of »ery flne Insulated wire, in iho Inierior 

: n-hlrh is stuponded n very small mirror of the Hnest mlcruaeopic gloss, lo 

III- back "f which are fastened two magnetic needles not more Ihan a qnar- 

■■•r :yn Inch In length. The two needles, 'with the reflecdnK mirror they 

- - - -t-ri!;||ingniorc than two grains, orosuspended by asiBglotitwDof 

Hie Instrument la in use a ray of IlKht is throwu upon tlie ntli- 

I (hried upon an index board. Tlie very fainlcsl cnrrenlsofetm- 

'. :i9Urcd by these means; for the vco' fUnlcsl deflection of tho 

I <'<1 by an nlniost hnperceplible current of electricity posslnic 

. nil, of iiinrHp, Is wry perceptible upon the index Imwd tiy ib« 

.' TTHcried spot of light. 

M.Ld difficuUrof working llirooph Iho catAe, otXer \v ■« 
■JrAwmwejudi talked rt»Bt.luMWii«4wate bail 
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, mlstolic, anil therefore thu Li;:li tension inilaction co"j. nUir, 
I Mr. Whiteliousn, were not milj- imaeecisnry, Iml nbsi.iN^ 
I g«imR — onloss tbG whole ttnpt) of the Una iv)u pcii'i < 
t (BCh Of Its vast lengtb, which, of «mr«e, it U inipos-ih 
[ thlngmiiilohy human bands poiild bo. Tharpni^iiii: i'l!' 
I which wlicra so inncli spoken or viMla tbe iiihle w&s ]y\irj: »i 
[ protMlily iae to the indurilvG influcniM of one Inj-cr of the aiU« Iftitf «i 
[ anottuir Tn iho rail; foi- so Hide has il been expcrionwd sinra tltenUskj 
f l«en Iftlil, Ihol Proftssor ThomKon thinks If tho lino w 
I could h« worked thruu!;h with easo with a (tew hntterj cctlii of Daniel's e 
I Hint hnniT)'. 

I TliRt lliC wire Is cxposnl to « conslilerablo extent, In at leasi two pinres, b 
f irell Bsccrtoined, and whore a ineinllfc suriiim throD!;h which rurrrnfi 11/ 
' ctectrtdif are passing, is cxposeil to water, oxMaiion takes fh--- '- 'I- 
* DiKirolytIc decomposition of the water, and Hiiis the win mii-i 
Wt«n nwaj. This miiy I10 In n great meiunro avofded by tmn-u. 
llgnats with ne);atiTc currents, vlili-li wonid prevent the direct ii\: ' 
tlie Wire by ctcctrolysia ; hut nl the same time, aMonting to Die i'.\{" 
[ wUeh tiBTo l>cen made, both by Proftssor TUotnson ond Mr. IIml]i.i , j" 
I ncpoded wire Is not enlhx-ly fr« from n spwJo* of dc«>mpo?(ti"ii, 'ttj 
f- wlien negnllve enrrcnts alone nre tiansmitted throngh H. It si""(i '".-amt 
[ aocmstud with a ll(;ht-ro1i>red substance, the precise noiiire of nlii 1. - 
qnlu aacertoined asjel, bniit is nippasedlalKneomblnBtionof > 1. 
copper with some of the- orffanlc compounds contained inlhei^n' 
So, no matter what may be the result of tbc prcconecrtcd cxii<i< 
both termini of the wire, one IhinB cannot be doubted, vii., that. >>■ ■ 
BUUMDt, certidn, aud rapid telegmphic eommunlciUfon ckn be iiv nj'-i 
liMwecn Europe and America, another coble must be laid. 

Thns, for the present, the caliie must l>c considered u fiiiliirc. 01 lea-'t lu 
tqgUTlstts paying and working properties. Nererthclcss, In spite of nil i>tx!:i 

■licti the attempt bos dcmoiuitrated the ense, and, indeed, aJmo^t •■'■"■• 

■with which, nnder ordinarily fnvomblc clreumataneeii. a snbnm':' 
I unMS the Atlantic can always be laid: and all the thiwrics of tti- < 
tqnl* wbicb were lobnjak the cable, tiie Boiita whieli wure ncres.in 
I It up, and, Bbovo All, the Idea that it could ncvcrsinic to the hotii'i.. 
K rwt (brovcr. The cable has Itocn inld, and has been worked tin . ■ 1 1 
IMlly.whonwc look (brone moment atwhni llmt oil has hail t" 1 
tima Hie day the flrst mile of it was mode up 10 the prcAeni liim'. 1 
nothlai; less than marvcllons bow it hns been dubmergcd, and -:.' 
MoundhiK that any signals ever came throneh It. On the very pln' 1 

tbe *|t1ice was mode, In thocenttbor the Atlantic, nn nir-liubble. nln. 

itu of B coffec-lmon, liod Id be cat oat. How many hnudreil'^ <ii ■ i' r 
pUnMmiicht there have been that wero never seen I The dcl^-ll>ri - . j 
of the copper condnctor In its gutto-pCTPha covcrinjf was also, n.i il. n . - 
•eurceof manyBorlous fanlis; Ibr the reason that the gntta-piTilm . 1. 1:: 
^TWy Ihin In some parts, allows the poivcrftilolcetrlc currents from iIji' H'fi 
Bfen rtAh to pierce It and touch the nnt«ldu Hirea. Onco this fimn. u [,.. :j 
||lachnlPBllv termed "blowlnj; n halo" In a cable, takes plac«, hkL aluU 
is rcndcnad m 
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T is rendered noee?»ary ; and ti 



0, tlio bole bocomes target uud larger, U 
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jftrqaenllr occurred <ii Iho ralilM bttwwn Englnud and the 

« (bu li-iu.1 iloiibl Uiiil Uicni anj mun.v stores of aoclt J 
Iho Atkniic win. A gooil deal of uttvuclon iina lau-tr bo 
qaestton vt ropv-i'ovcnvl wlro, and tliuni in now no doubt b 
B stIiaiipB b) i-ounocl £un>i^ witli Aoicikn will li« made wUli, l 

At tliu tame time it will not \te strauds of be 
n uvuud llio HnuR'pcrclui rorsnd wires iliot will moha & 
i: IiaC raiHr-yitnis. Iwund iu wiili the samu linDUc«B w ttio w 
) Ijy llio "dosiug miicliinv." In (!«■», ropc-vuTvivd i 
io be miide by Glnsn and Elliot, or Kuw:il],Jiut la itiD at 
is Itio wlKMWerod cublvs am uow uuHk 

10 dUBi-oltj whicli man; suppose will inflncnc* Ibe atlVCIW 
C«l)les in DO slight detn-eu — namely, tlio preuucu to wliich iiJ 
tn tulyccled at great dcpllis. Some people are euttltknilr 1U-, 
deny Umi iliere is any preBauro exoncd by lliu water of tt 
lionoin U nil. Socb abaord blunditre only nrl»c from i(^onuu 
B between dcrialty and wei);lit. It does not follow tia 
I to aluiMt Inromprcsftlblo, it weighs uottiiiig. no more Ikn 
il, becwise a block of emnite In not cliwlk', It iloet not pnM^-l 
loo vtUi-b it rciits. TbepHMButvoflhe watsrat ttie bottom of T 
ivenige* tbout two ions and ti linlf to it equoru Inch. It ia a I 
r of calenlation tooseertoin thcfhet. AiKudiapru^siu 
m am bo uilaratcd wtlb waicr like a sponge, and a bioek of It. I 
nqulres days fur it to oote out again. 

f EUBUAIUNF. r&LB- I 



jmoetinK of the London Society of Civil Enginra. 

rtakni iltiulmliun of tbe fudljty wiih wliirli Jl^liE i'ul>lfa coaU^.I 

■lUlougb (ho subuiaiino lel^puph between Vurnn and the Ot 
KMl tmdor conildcnblu dllHcultics, and duriiiu a tUirm, yi 
Il payi"! out woi only 33-1 miles in excess of tbu diiilMU 
) places, wlilcli was uuurly 350 miles. The dupth of tbo BIm 
b c«ble wan laid, wiia about TO ralliouia. Tbe cable Mnui*t« 
Il (crealer portion of its length, simply of No. Itl e^iper w 
putB-percha, and wholly nnproicctcd. The ihoro End* bad ai 

f, eitmdlDK to a dlEluiira of ton niilss from Vunut, anil of Iba 

■iCMmea. It' Insulation v/ai peri*ui'4; and it ramalued onl' 
n months, durinit Ibc time of tbe Uuuian war, nutwiiiistan 
rlotont vionas u> whicli it was cxpoatl Id (bo Olnck Sva. mt 
(if mora lliBii usual Mverlty, U wiis bruki^u on the Sihof U 

S to the best form for n submarine enble, ii luid been provMl' J 
1 dcptlu hod to be travcnod, one uf ll^-ht apuciOc (cntvity w 
Tbe conducTur, wlilch I'onstltiucd tlio w>'ii;h( lo Uo canJi 
n,b« tw liKlil OS iNiN*1l>la; and, in insure Its M>DIInuUy,tt 
mt from Rtraln by (bo external eoatin^. The rontlueLor,,! 
, had B speellli:' (travity of 1 1, the Kultn-ivrtha Insulator w 
, ««l);ht 10 Ktt'Wuii'r, uiid llio Iruu vxiiMn\a) vuvct^ni^ \) 
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mtstaJif, nnJ (Iiwefure i!ip hieli tension [n•^.l■ 
1 Mr. WTiirclionst:, were nol only unncCMS;.! . 
, ^rom — milosflihc whole K-nijih of ib« liu' 

inch of its nLst Icnsili, whlcli, of roune. ti ,- . 
L thing mode by liuiuun bonilB rouli! b«, Tlii^ii iutum;; iiMii^^i.<t'~ '>i >it<iuii 
" li where Ko much Bjinkvn of while tho aMa vnut I>iuK xt Ikuyhiua,* 
r imbahly dne to ihc irnlui-iivc inducnrf of one Id.tot of the mble iJlagV 
' '.r in till! n>il ; for so liiilo iinu It boon expcripncod since tfar enUs 1 
F'twcn Ui'l, tlmt ProlV'isor Tli"itisan tlifnka tf tbo line wus in fHtr robiOllOI 
l-toaltl he vorked tlirough with case with a few batiery vellH of Dafdd)4 
^Manthniii'tT. 

Thai llic wire la exposHl to a consicleraLlo o:itenl. in nl l«ist two ptwci 

L vdl ascnrtnlnc], and wli«rc n mciBlllc Eurfiiro throu|;Ii whirh iiuiwlH 

BtSocttrlty nro pimslaff, la exposed to water, oxJilaiInn takes planA lif i 

■ViMtmlytle dooompoKlIIon of the water, and thus Ih« wire muit taifi 

a Rwaf . Thl« miyr be In a treat mcararo aroidiid by tr«tumiltla|^ 

FII^^Ib wlih no;;Dllro carrenla, whii'h would provenl tho dircot i 

"\a wire hj clertrolj-sls ; bni at llie game time, aowmllne ti> l]ic 

r Which have hcen maiie, both by Proft-siDr Thomson onO Mr. Hcntvyi 

[ exposed wire in not entirely fnn (Vom a specks uf de(!ani|>aitltloil, V 

•'wtieo ne^ntive (tun^nta alone ara ttiLnEmitlul tlintngli it. It tturn fata 

r meniBlcd wlih n ligbt-rolorcd fiulxiianee, ilio preciie nature of nlilcli t , 

I qnltc Hseertained as yet, but It la sapposedto be a eomUnoiionoiriAlailjIiti 

' coppw Willi some of the organic compounds contained In the 

mailer what tuny be tho result of the pTBconcPrted ra 

t TMh tormin! of the wire, one thing cannot be doubled, viz., that, bdbn 

t, certain, and rapid telegraphic commuolcntlon can ba m«i 

n Europe and America, another eablo must ht hlid. 

TbuH, tor Uie present, the cable must bts considered a Mlnre. It leu 

Id Its paying and working pinperlles. Kcverthelcw, in oplle of an Ot 

lie attempt ba« dcmonetratcd tiio case, and, Indocil, almon eerM 

^'Vttb which, nndcr ordinarily favomblo clrcumatHncea. a BuhinuM i 

a the Atlantic ran alwayi bo laldi and all the theories of Hie eriw 

^ TCRla whlcb were to break tlio cable, the floats which were nccesfuuy wH 

It np, and, above all, tho Idea thai it I'Otild never slnlt to the hoitnm, 1^ 

at n^Kt rurcver. Tho culilchas Iven tuld, unci has been worked Ibronnfc; 

really.wlicn we look for onemomcutnt what tlmt coil has haJ ' 

from tho day the lint mile of it was moile np to the present ihno,, 

nutlilni; lees than marvollona how it has been enliniot^, 

- wranndlng tbat any atgnols ever came tliroui;h It. On theveij' 

node, In the conire of tho Atlantic, an ahshnl 
B,jbsa of A coRbc-lKutn, hod to he cut out. How many hni 
F^lUoes mii^t there have been that were never seen 1 The 
t of tha copper conductor In Its (nitta-pordia covering wn» alM, 
« of many sorious fonlts; for the rcaion that the gatto-] 
7 thin In somo pans, allows the powert\d olcclric currents ~ 
o pierce It and touch the ontslde wires. Once thit 
I Miamleally icrmed " Mowlne a bole " in a cable, lakes pla«, 
■* ■\e llRtiallne cnrrcnt ensnon that llic cable Is rendered 
imenlatlon of battery power is nAndcti-ii nccossary; ai 
"y ll resorlcd to, tho hole becomeEi larsra: aiul intyip 
fAtel^r 10 Hip wire, oxiilates ll away Vn umits a\ioT 
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■ Tiii liarc ftpqnonllj occurrwl In tUo poblia Iwiwcon Eiiglmiil nml tbo 

' i^:"i;, mill tlivru la not ilio k'lut doubt llint tlivru aru inuiiy scores of lucll 

n\:s iLlouji tliv Atlantic wire. A good iIciLtuf iittcntlon hiu lutely been 

iiiL'il to iliv qocstjon of rojio-carorod win), atut thoro in now no doubt but 

' .ill iijiiirsaiiiaupts tucuiinovt Ettroiw vriib Aniuricn will be miulo wlili. 

<'ii<rru('t»d. At thu sumu UiDo it will not lie stntnda or hemp 

> : I nralind Ilio gulta-poroba coveted wires thut will maha a tvr- 

< . i>(it ropc-yunu, IhiuiuI iu wiib tbc sdioq fiucncss w iha wina 

i-ip.d by tliB "I'loBiiiB miivliltiu." In futi, roi»e-covun.-d wir» 

<<.>i>i.i 1.,..^- IU l<e muilo hf Gliua and Elliot, or Xcw;dl, ja-t ia ibo same 

iTKitiiiur, Hiid on the nuue I'liuii aa ibe wlru-cuvered cubit's uru now moda hy 

'r\ien it one difflcully wlilth many suppose will luSucnco the sucn^d at 
till! iliifp um rablLig in no Ellj;ht ilvgrev — uanivly, tim prciuiurc to wbjcil nil 

-lilia must bo sut^ccleil at great deplb*. borne people am enffldently lU- 
loriQcd to deny Xhat tbvre li any pnsauro exerted by ilio -vmter of tlui 
< riri nt tbu Iwitom at all. Sucli ubsnnl bluriderB only nrUn ftom IgaotmiM 

' iliB ilift'uivHi.'O between dundty ajid wuiglit. It iloos not follow tllKt,. 
I :>tL% wiitur Is Almost Irn'ompcc^aiblu, it wul^bs iiothbig, no more tbnn 

: fi'llowa ibnt. bocntuo d block or granite is not ebifllc, It doui udi prem 
igti ihcKpolou whlcli iire«u. Ttiepusaurcoftlio witter nt tbc bottom iif 
' Atlantic nvera^'s about two tons and n half to a equan: inch. It U a 
iiiplo tnudcrofealcDlatiun tu uncertain tlui fact. At nuch npreciion: nil tills, 
ri.iir;hl brass can be saturated wllb water liko a spoogi;, and a block uf It 

. laturuted reqalroa days for it to ouw out agaiu. 



ii a recent mcctine ofthe LundonSodely of Civil Engitiaers, it wasmen- 

I'.'d as a pnuiicid llhulniliou of the facility wttli wlilch Ili;lit cbIiIim eouiit 

l^iiit. tbiit, niiliuii^h ibu subaiuriuu leleKntpli between Vnma and Ilic Qtb 

:i wui •ulimcrgcd under coiuliicrable dKncullics, and durintc n ttonn, fet, 

ciEtual Icui^h payed out was only 3 'JA milea iii oxceu of the dliilKncCi 

".'.Ti Uiofe plaeo, wblch wiu nearly a:iO miles. Tbe dcpili of the Black 

' liH uablij fiua tuld, was ubont 70 fuUioms. Tbu «ibiu (tnulM*)], 

ifii' aiwalor portion of its Icugih, simply of No. Ifl cop|ior wiri,, 

. ^'Lilto-pcrclui, and wholly unproleclcU, The shore ondi biul Da 

:^'. extcndlDK to a distance of ten mili's (tvm Vnma, luid of (be 

I ' I'rttnca. Its Insiilatioa woa perfect; and it nmuiiiutd nnis- 

iv^ miiiitlid, duriog Ibo time of the Uasniiui war, notwllUalMul- 

■ > lulciit ttiirins to which it wu cxiioMd In the Ulock Sen, nnlU, 

■ i; uf more llian usual si'verlly, it was broken on the 3th of !>•■. 

' iirv to the iKst form for nsubnuuino ruble. It luul been proved 

..III dt'iithH hud to be travelled, one of ll^bl spuciHc gmvliy u'Oii 

' I Tlie eondnettir, whlrh constitnicd tliv weight Iu be carrlidi 

irv.be OS liKbl as posniblu; nnd, lu irmun: Ita cuiitbiuiiy. It 

■ Ii' v«| from strain by thu cxtemi 
II I . IibJ a Hiwcillc Kmrily of 11, 111 

Jill iho Iron cxi.Kmn\ c. 
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I in deep «ea caUc«, with advonugo, m it whs nciulr eqaiil in 

[ powar, and was only ooc-lliird or (ba weight. Tha oulur covering llliMlIS 

I ' of hvil naicriiLl, bo as to resist tliu loneiludlnal sirnin duHnc tha prooM 

it Bliould Hdd wi litlls u paa«lb!o to the wclgbt. b 

innterlai nilHUed thcee condltiuns us wcl) ae Mtft stMl 

II luul been found thai the light and beat of the son, tbemrceUinraaf a1 

_BS, and other aiibatniicu unci conditions, had the power of rendcrtng gd 

[ peicha tinfit for the luiulatlon rcqtilred for the iranamiaslun of ntLWHjti 

•iw ofdeFtrldty. Sevonil spcdmeni of gutta-percha, in a decftycdM 

rsexbibEtcd; and also a. piere or copper wire, five fbet in lengtlli MM 

I vftb ipilta-percha, whii^h woa strained until It broke; when the mua-] 

o its partial cloxticlty.rontrocted. and Icn leren Inches of cAppa' 
I muTOvercd. A npwlj-.made tul>o of ipiila-porchn, noder a MraJn of SJ8 1 
1 Rlrauhnl ftvm 14 Inches (o S'l inchw before breaking; bat a elmDa;r I 
I which had heen expowd for alwnt fire jeara lo the ittmnspbepB, U^il^ 
beat of thd sun, wa« so brittle aji (o be ciuil? broken hy the hand. 
The London Builder pabllehcs the tbllowing curious Item or Inlbmu 
[ lieariniton the subjociof thednraiion ofsubmarlue tctcgmph calilMi 

Linining a piece of submarine cable cut ftvm iJie end «f dM' 

I Haneho line, 1onj> in use, tlivro wore noticed on Indefinite series of 

wsnbdtviilona, na If the wire had been cliopped into roonels, «r1 

|< dislntesnted, under tbo ioHiieuce of the eleiirlcal vilimlloiui. Slnee^W 

LO Iransatlantli' cnhle, nurenls positive and negative alteriuMlr 

1 laonclied through It. euch a disinlceratlon of the wire must be escptttft 

eotne about cveo more rapidly. The fiu--t itself is too myiicriora mImi 

' tUHCd at present." 

I OK TllE PBESENT STATE OF OUR KMOWLEDGE BEsrECnKO Tl 
RF^SnUAL UAUNeriSU. 
From (be report of a Joint committee appnintHl on the part of till Ita 
f Sodety and the Britiah Association to consider the expediency of tnUMl 
I bttiK Gnvctnmcnc to renew the syatera of magnetic obscrvatloni 
. eturiod on at varions colonial and foreign stations, bnl now sospended, 
. derire the following Information renpectln); tlie results thus far Obtab 
I fhna the accnmnloted obaorratlona mode at the several obserrntotiM it 
\ Helena, Toninio, Ilobartoo, and the Capo of Good Hope. In the flnt|& 
:e report, that the mean state of the several elemenu Itartl 
f of llie stations, as rodncod to a fixed epoch, tana been obtained wiitiapil 
B of which nothing previously done has alforded any exatnpl* — «■■ 
Inj;, In this ttspect, tlie exacmesa of lutronomlcal dclerminatloiia, a) 
petunC to serve as a llxod point of dopanore, lo the lalost agoa; nild 
each of the Dicmcnta in question — the dip, the declination, and iIwIbM 
ot the magnetic force. ,- 

Secondly, that at each station the rate of regular prottresslfc M 
dianm, In all ilirvc of the clement" above mentioned, baa liocn ucertal 
with a degroe of precisian which contrasts strongly wilh the loose axA 
I curate detorminatlona of former times. 

Thirdly, that the lawa of the diurnal, annual, and other periodic 

I In the valnu of these elcmtmn, as cshlbiwd at each station, " 

llibhcd In a manner and with a decision to which notliini; U 

i la any branch of sdenec, utronom.; exttYWiA, \« «no.'^ 

'gOHfibodiod In the cunilnMioa ot ftioin 'Va.'^* Tawfc' 
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a ^ i. IV '.[■ ran£^l'all^ iifillon so linculiir, nnd ao utlcrlj- ntipxpcrl*], lu W 
;lii (-rentliin of answdwimttnient (if eficnrr, nn.1 ndclpinlon of » 
iiMvd sj-ttm of pbyBicol rolattonB; (lir tliat, in tlie first pUoti 
■t dinino! uhI tuitmiJ mtiBnotic chungM have eadi beeu wiu- 
111 {NtrfK'll; dUtincI and phjalcutly iiidepDDiJent s}'«lom«, — ItM 
I'liilinilar stalion, holding Its mmw ocrordlnf; M livi depend- 
■1 ilie Jan's lionr-angla at the moment of ol»ervMlnn, and hb 
:'iiide MiliSbrEDt scuMnB. — the other, comprehending all those 
u Iilch, under the name of ma^ellc storme, or " IrreKnlT db- 

~ ... Iiavo bilhcrto prcaented tbe pcrpluxlne aspect of phunomaiuii 

nmrUi •unmii, capriciotu In amoiint and in the pBrticalor onauloni of their 
oceiuntni.'c wbca raparded liDely, ha< been shown, by then diacossioiu, to 
Im mlgivt in its tololily to lawn eqaa.1Iy dellnito with the others, Ihongli 
more dependent for their application on pecnUaritles of lonU situation. Aj 
r<.>;iinl< thu 6T«t of these flDctaatioas, they find It demonstrated : 

That tbu son's reemlar af tlon on the ma^ioetlsm of the globe Is detannlatd 

: > a law of no smaU coroplexiiy and Intricacy, bat which. ncrerthelcM, bu 

'J tr>i-:<l with predaion and certainty, and shown to be referable. In ttw 

::iid for one of its orbltnu? coeffldenta, to the geographiciu ilta- 

I'lHccof observation with lespect to a certain line orcqnatoron 

-iirlHeo, which tanaot yet bo precisely trm»d for want of mfll- 

... [iiKs statioDB (bat which »cems to approach to the line of l«Mt 

, ..ii<l ii very tXr ttwm coinciding with the geographical equator), — 

biiii ^i. ilio iicxi, and for its oUier InHueDtial cause, to iho fact of the inn's 
h^<hr'.■ n->[th orsonth declination; bo that tbe nr hole diarnal cliange }n Uljr 
■ ini- 'if rliu tlcmont*. and at any station. Is mode up of two portions, one of 
uhii'li ri'iiiins the tome sitifn and a constant roefflclont all the year round; 
ilie other chanjtes nlgn, and varies in the yolno of its coefflclenl with the 
Hiiiiiul movement ofllie sun from one side of the cqnator to the other. 

Tbal, conscqncutlj, for a staluia on the mapiutic equator (so dcflned], the 

mron aaoaat of diurruil ebonite is ail, when taken oaer ilie whole year, bat 

that on any particular day of the ywr It has a dct«rmirtato magnitude, wblcA 

lm«i«5 Ilmm^h an annual perioiUi-lly, with uppoailo characters in Oppoclte 

teasons. And that for a itaclon in middle kllludes the moan diumal llnctn- 

ntlrin \' n'll ni7, hot such as, during every part of the year, to cxblblt au eaH- 

-'- ! ' -•Dit la the moniing hours, and a westerly In the evening lion^f, 

iiorlhof the equator, and incefcrAi Ibr those south of It ; bat Ibal 

' ' I this deviation, or the amplitude of the dliuual fluctnallon, 

I lie seasons, being exog^rated or panjally counteracted by Use 

. iL.-l>iring and oppoeing bifluence of tbe Kun's declination dndug 

III.' .uiuniiT and winter sooaona. 

As ropirda Ilie IrTcgnlar disiurbancea, tbongh arbitnuy and capridotiB In 

' ifent, and In the moiuunis wlien tiiey may bo expected, IndlvidniiHy, this 

<:—- iKJt iirevcni their obeying. With grunt fldclily, the law of ovorag<*,iib(!n 

■1 iriMses, and trwted sepiiTutidj- fnim those of the (Virroor daw. 

, !l"v am funnd to confbrm, in their avurago effaet, at eoch of the 

i...ir« ofllic dny, and on each day of the year, to the ybit aan» 

. —.Lils tho sun's daily and ananolmovcmanC, with one remai^abta 

ii ilitlBn.mrs. vIk., that their hoimi of maxima and minima are nM 

.^»l with those of ihcrcjnilar eluK«,bia that eodipaniirnlari^tntloi 

itRnNy!!. Jls own iHM'uIiarhoutii, analogous to what Is called lUu " 

^" '^jU/actlaiMtSmtyoCliuiliilQt. AiuHtatt,\ivwM«M« 



1S3 



OF BciKNTH'ic niacPVEnr. 



niporpoKl^on of tbeee two *r8iain» of ijiuninl llut'ti::>! 
'm of compuimd Titrlaliuits aiiHlujfoiu to tho supi'qi< 
I HooB bavins tbe oitine pcrlml, hut dl/lbreiil unpliluili---. 
And tbut, by ftllenilintr to >lil> princilile. man: 

■uch at thai of & double mudmuia uuJ . 
xot n nightly u vrett aa a daily muvemenl, ate 
bnuttn; nianiMr. 

Tbe disiTiusion of tbc obaerrations nlreadr Kccninolflted has H 
brODKht into viev, and, in tbe opinion of your oommfltev fbliy ct 
I the exiitonce of ■ very extraordinary periodidt}' in tlM extent oT SaeU 
I of rU tlio ma^edo elements, and in Ibe amplitnOo and freqoencx of U 
mtB esiwdallj.whk'ii conaocta tliem directly with tha pi 
J leal eoitalltuilon uf the son, and vlth tbe periodical greater or Icaa pi 
I ttf apoU on its aafaix — tlie maxima of Ihu amount of fluctuation e 
ihe maxima of the spots, and these again with those of IbeM 
>a Aurom Korcalis, wiilch appears also to be sabjoct lo Ihe M 
I Ikw of pedodici^ ; a law wldch, as it docs not agree with any oT the M 
' iriao known loiar, lunar, or planetary pcriuda, may be conaiderad u, • 

kk, punouat to the sun itself. And thus wo Bnd ourselves landed li| 
1 ■fMau of cosmlcal relatjons, in which both the eun and thu earth, anil gi 
I ■blj' Ibe wiiolo plnnctaiy lystem, are implicated. 

TJtat Ihe aun acts In InBuencini; the earth's mseTictlgm, In ■□ 
manner than by its beat, sceius to be rendered rery probable by »e' 
ntrc* of this inquiry ; and the idea of a direct magnetic influence ei 
tha earth, is corroborated by the discover)' of a minute fluciuailoa la fl 
c olemunts, having for its period not tho solar bni the Imiacdi 
L tai, therefore, directly (raccablo lo the action of the moon. Tlu 
1 of tbll fluctuation by Ur. Kreil, fVom a dbcussion of tho Pmgu 
I tIeiM, baa been condnned by the evidence aflbcded by those of oi 
I «t)icrTUurles, and appciuv to bo placed boyond all qncstion b; tben 
T- dfldnetlcinB from the Jioiixontal force and the declination eiclondlili 
I ttUM years of obeorrntinn at the Cape of Good Hope, which Genera] S 
I "lui anbiBlltcd for your committee's In-ipeciion, and in both which tbe X 

I In ifiiestlon emerge In a reiy sallslitctory muni 
I iMfid 10 give a high idea of Che preclslou of which suL^b dolermiaallAp*^ 
I un.'Qitible, when it Is considered lliat Ihe tolel amplitude of OBcillUtosOJ 
I tSlIlb cause in tho direction of the Cape noedio is only nbonl 10" ofMflt 
Tho committee nl«o qnoto Ihe fallowing extract fhnn a ci 
lnWl™""' to them by Gen. Sabine, on [he importauca of conct 
I WD Of observBtionB at the present time : 

"Kocentobscrvniions in Nonh America, discuncd in the pro< 

w Boyal Society for January the 7ih, ISTjS, haro made known tliU tba'M 

■1 mOvemGnt of translation of Ihe ieocllnal and isogenic linos, wlUtitl t 

I fha earltaal observations have lioen progressing from wesi 

KAnryoATS reached Its exinimeeiislcm oscillation, and that then 
^bt tbe leversB direction hoi already commenced; we live, thoiidbre,"iil 
ll la Ihe hisloiy of lorrcstriut magnotisro, which, wo have P 
lilTD, will be reijardcd bereaflcr — when theory shall have mon 
a highly important and critical epoch. The ^:uo(;rapbicat p 
xlmnm force In the northern hcmUphere appears to have n 
a easterly elongation, and fVom this time Ikirth mny be ei 
'Wr» to «vme tovacda fba 'BadlU>al'vUAl^k 
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t time. ifMimpiinleil by a correspondioR chanco In the poBldoiu and 
•f tbo IwMlj^Kinie, ItJocllnal, and laoetmic lines In North Ameriva; a 
■faMmUiiuiOn of tli« abeolnto Talnss nnd present leeiiliir cliUiga Of 
■e olotnonli at this crliirol theoretical epocb, at stations sicnnted on 
llde of tlu) Xmcrioui coDtiaiml, and nearly In thu goot^pliical 
maxJmnm of tlie torvt, would fttmlsh, thoreforo. data ftir 
VBino or which we may have a very iutuleqnotc apprevlatlon 



AlillPlaiit meeting of the British AsMiciatlon. Mr, J. DrummondpraBnted 

■ iwv tlimry of teireelri&l magnetism, an outline of which bo Biibmlticd lo 

Ihu Rteelinf for "ST. (Sea Annoal Srienllfic DiHcovcrT tS'iS, pnKo 370. } Tbo 

^mdoinoDtiil prindpitu of thii theory are oi follows: Ascnmlng the praralir 

I' 'L- Idea rvKiirdlng Iho early conJIIion and present atale of thu globe, Til., 

I'll! ft haH itHjtod down trom a state of ilnidlty, and now uontlata of a solid 

':i-I Im loiing a molten nodeos — tho author aagnmwl also lliat the (Ba. 

' -[her planetary bodies, muBt exert the same influoncc upon tbe 

I whirh tliey exett upon the aurface oeoan In produeinn tba 

I f.nBDqnenily, a aystem of internal tides miut be occaalaned 

. ly with the external tklea. Fnrthcr, accepting tho theory oT 

: the entire matter Of the globe ig magnetic, he conctudnd thM 

Iti'j I'.L" ii-e of these tnlemai wans moit oruulon corresponding eltasgw 
In till.' ]H>riiiiinor the needle; and, reasoning l^m these piemlsee, he arrived 
at ttii' i<illi-ning conclusions In regard to the changes In position which tba 
DVcdlc uu;:bt U> tmiicr^. A duellnation needle at any nation, resting on 
maguutlc meridian, onght, npon one of the Internal warM 
ttoa the eaetwaid, to make an excnnion to meet it; ostlioeti^tof the 
Appninchee the xuitlon of obsorratlon, the needle uaght to return with 
* wlion it (vmes Immediately bnneath the point of obserralldii, llie 
ought to coincide again with the meridian. As the wave pruccod* 
the needle ought to follow It, mailing a wcetorly excnnlun equal 
it«rly; and as the wavo posses farther west, and its lullnenre orer 
ttWdle tbraehy decline, the lattur ought slowly to rctom again to tlui 
Again, an inclination needle onght to hegln slowly to dip as tbs 
of the ware approaehot the slalion of obBerrallon, reachlui; Ita Btutl- 
wbon the wavo is immediately beneath It, and slowly riidng to its 
fbrmo' pofltlun as the wave passea easterly; and the intensity, as Indlcawd 
by tli« iHii'IIIating nucdle, ought to increase as the crest of the wave ap- 
pToarhca the nation, reaching its maxinium when It Is immedlaldy beneath 
U, and ilrcrcasing gradnalty as tho wuve protveds to tlie wostwoni, — Iho max- 
imum of iritimalty tlios coinciding with the miucimum of Inclination. The 
tcaalti of obi'orvntlon, Ur. Dnimmund stated, harmonize compIoUly with 
.eoQctitiDiui of the theory. 
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ISFLUEKCE OF UAGICGnSU OTEH CTlKMlrAL ACTIOS, 
following inquiry, by Mr. H, F. Baxter, originated In an endeavor to 



'hither At-i(pirtiiBi posicssed any iaduonro over Orijiimr. FitrrM; 
■uil tlw hind of UXiH-'rliiionts thai were iindertoltcn for tho pnrpoao Of Solving 
till* foettiQD, iras titar or* unlunliting scimU durtii{| vc^tnlon tu 
JJnm < - - 
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I duliQilo or dedilod result, lir. Baxtvr wua ulUnuitcly, and perbai>« 
lo luk the qacdtloD — Doa nujnwiliim rnwHW an]/ inftuOiot Dn 
mf Tbo lolutlon of ttii> qucatlun ajipeiuwd to Iw nlmiMt > nMfl 
I preliminiiry slop lo Out cautlnamlan of Hr. Biixtor's original Iniinliy, 

Tlie Hutlior's Invtwilgatiomi wlU bo fljuud Jcuillcd h) Ibo Edmborgk 
\ mhiipftirai Journal, No. 10. The tbllowinK aro tlie eenunl randa 
I dednced from his InvcstlgntloDS ; 

1. That Magnoiim (In its italic or qnlojcont condition), docs not enfik 
criginatr chanical action. 
S. TbBt when «ab)>ttuitres und/irgoijig cbemlaA action are mInnlHod to 1 
I infiutnce of magnutlHm (In Its tiatii: or qnlcsrvnt condition) no incTHiK ID 1 
vhemleat lutiim ia observed ; but thitt, 

3. Under certain conditlonB during chcmlca] action, tiio InfliicnM of mi 

Boliini is such bs toindicste a dtrrrlivt JiiHucncB ov«r chiimlcal ution; t 

I toflnoncv being shown by a ralalory mod'an of the Sold around tin) pole of I 

. 'fhol it IB not nocoswiry for tho proctnction of Ibis rotatnry nntiam duttl 
L soltttion shoold out chemically upnn the iron hurrurming the pole; /br.Ifl 
I pole bo Barroundcd by ■ metal ring, the nuati/m uccois, proTiUwl the follOl 
ll MpkUe uf arfin^ thcmrallji npon this metal linii;. 

C TtiM (be I'fiftiHWi ^ At magnet, as wcU OS the urftnuv of the cAhI 
wMoM, and Its coatinnatioit, ors essonthd tor the prodaciion of this raMb 



I dependent upon l]it]iala of tl 



DOES KAGNHTISM IKFLTJESCE VEGETATIOKr 

Mt. H. F- Easier Btatca that the roenits of his inqniry into thlg rohjert 
I mtf^n: that is, no positive evidence ban been obinJneil to show thM Ml| 
I tlntlcltherdoc9or<locBnotlnliucnca vegctallon. ArternollcinKlbe OfriHi 
f of Beoguerel, DutrovlieC, and Wortmunn, the anlhor Eays: — "As tt 
f toQitderud n taw in vcgctablo physiology tbnt all plants 
I- dortbs the germination of their seeds, toilerelop In two dlametrlcAlI;f 
k (He dfrecilana (the mot and lbs stem), the question u<r»o — Might net' 
I (Unction he inHncncud or counteracted hy Huhmittlng the n<<edB whIM ^i 
to tlio luflncnce of magnetic rorm?" Accordingly, a seriea of ex| 
wwe tunlertuken by tbo Buthor, which are classed under two prtfC 
Ist, Those In which the line of mn^utlc fcirco was dllt<ted f«i] 
Ig lo tbo plants; and ^, In which Iha llnu of form was itlni 
} the pliints. Tiio author i^Bve details of tlie oxportaaa 
t irUdi wera varied and mnlMpllnd. No duflnite enndnsicnu, however, cc 
ptndninmfhiin Ihcro itJuiivoiolhooffects of magnetism. — Prucurfn^^i 
' Balamral SinV'j of jWiafriirjA. 

11AC^■K^IC DiaCHETANCIES. 

ll Point Barrow, iliunlrinmlhtile or north 

n MncScniips Wvm and Dolirins's Simlw, 
BT ■wailed ftirSlr.lohn Fpnklin — woilud ond liopwl 
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U Ibgnira and bl« offlccn amuse'l themnclvM wUh obserriDg n 

for letMitccD tiiunllu anreiuUtiii^Ly the liourly variuUaru of tlio 
d the tbilUag scuncrj of tbe Aurora. Tlicir ubsarriitorf waa tllo 
10 >horD Willi It (Ionic of tm itabs lined villi ecal-Bkln fur. Tltelr 
Its Iiail oint] from Woolwich; their ubservutlons wcni u akilful 
a as tliocu or their fbllow offlcera at Turonio, and their rosolu ban) 
boeti i^duwd, under the eye of the same moiner-niinil In LoDilon, H^jor- 
Gifuitral Saliine, the liIghMl authority living in this panlcalur branch of 
irienre. To tbe asiooithment of all, tbuBo observations at Point Barrow 
haTc turned out to be In lome nwpocts (he direct reverse of those atTonmlo. 
While the rtgniar Bulai declination oC tlio needle foUom the same lav, dii 
iiioMlIt: bendinj; lUrthest to the eont and west at tbe same houra of the daf at 
I-utb placed, tbo tStlorbnnce dlnmal variation at the one is just the oppCMltO 
of vliui it it at the other — the west of one apve« with the east of ttip other, 
.,;,.: 111., ciiflt of the one with the west of the other,— a difference them 
I i: -'■ I'll .since, at both places, there can be no doubt that the nuu's heat la 
i:.. :■■-■: I if the disturbance of tbo needle. At the same time the auronJ 
.'i-.i~ keup time mth tbe magnetic disiurbanccB. Out ofoDc tbonaaod 
^ ir iMjiiicd and clghlv-eigbt boarlr obEcrvotioiis In three months of 
'~ - ' , ('i"iT hundred and six.ty-ono showed an aurora; and one of one 
ii.u!i :ij. 1 d^ht hundred and thlrtj-floven in iJiD correeponding qunrtur of 
lIj ti,]li<\Miig year, lix hundre<l and sixteen exhibitions of the aurora ti 
;<l.i< I- Six days out of sex-en, durlDK tbcso lU months of nighl, the auroral 
light replaced the sun light. For the first tbiie, then, in the annals of l 
lixiioloeical bcIgdcc, the apparitloaa of Ibis polar spectre have been studbsd 
iwudil; and Iodk enough to llx them to the dllTurcnt houra of the solur day, 
and it is funnd that not a single record Of tlicir appearance was mado 
l>nm.-.'ii elcvca o'clock in the morning and three in the uTteniDon, nber 
OCX.' litiuilivd and two ore recorded at one o'clock at night. From this, Ihetr 
ttioriu linur, tbelr Tisiti reKulorly decrease In number until midday, and 
lii-:iTa.<<i as rcj^nlorly throu(;b all the evealn){ hours up to midnight. Bvl 
ilit> )i''.'.iitifiil cycle of illuminalion fur those polar wastes leaves us bi IMal 
(ii^ifciii ■- iix lo Its bidden cause. And, 10 make perplexing conjoctures mora 
|u i|,!. M <1, ihere seems to bit a law of agrcoment bctwcca the frcqncn^ of 
111' :iii- >i.is and the dbturboncu* of the neodla toward tbu weat, but not 



KB Tuz isTENsnr of tiie tesrestbial magketic force. 
r. 3. Dnimmond. En a communication lo the British Association, ISAE 
Rated that, In rompajing the obsen-atlons of dip with those of Intensi^, ba 
had fannd Some onomalons rcsnltB. of which ^i^e following is an exampla. 
In thedtnnmiTBrintlon the dip is at a minimum bIioiiISi.m., ata maaimom 
alaiiil 11 J. H., Bder which It docreases to a minimum again almut S r. Mi. 
Tiimiit:: III1W to the inicniii;, the maximum Is found to occar about 6 a. ■(., 
Bn<l (lie tiiiiilmmnatHiutlla.il., after which it ajiDln Incren-ws. rearbing ft 
itiri.il..uini In the am-moon. From ihcso facts, then. It would appear Utal, 
whilr: ilii' forth exerts a greawx attracting power over the needle aliont 11 x. tt, 
D either bo/tore that honr or after it, the Intonsiiy of thn fon-c by which 
k l» acfOinpllabed U then ai Its miuimum. In olb«r woril", w.-i> an> ilrivcn 
Inslon, that Uie eojlti exerts a gnjator attwcling i«j«'ir l<j » luiul- 
^ ^ fbn» tlmn bj- a m«slmasD, — a coadusiod caUl^ al ^ 
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IT linoK-lcdire nf (lie mngnctic foreo. Tbla unomnluofl rtsuli the itiilliat 

I tmcvd W tlio Msumpiion luyini; at the founJuilon of Uio presuiil llworj ol 

a Inteiult}', vie., tliiit (li» tcmsHOial Torre Is exerted in ihu dirccrioii of tin 

^'4ip; nnd fcnin on aualy«l9 of cha ptienomona of tbo dip ho urlvfiil &i tbi 

I lUlowioj; luwB^ — 1. TliAi Uiu tmc lUnxcioti In which tho cnrth's lon-v tun- 

ertod U b the radial line of Its ceotro, at Iciut so wJthiD ccnala l]llllI^ llie 

earth beinj; a spheroid and not u sphere. 2. That the force bciog M tU 

IKjinta npon the onrth's aurfiipo esoned In thu radhil line of Us poiiiru, aud 

the vibrations of a lioruonlol needle being ihcrGfore, at all slutloiiA. madu Hi 

ljg;bt anglOB to the dlroctloQ of tho force, their nnmlHT at any two or men 

■tationa in similar limes, or al dlifertnt pvriods in elmilar time«, iuiliuiMri 

exBCtlf the rallo of tho force at each sticlou and at each period. 

OK FLCOKESCENCE PRODUCED BY THE AUROaA. 

Ht.T.B.Bobinson, of Armagh, in s letter [o the Phil. M.igoilno, wrttMH 

fbllnws: On the occasiaii of on anrom of moro than arcm^ brigblnesii, nn 
tho Hth of March, 1858, 1 availed myself of the opportunity to try wlicthcr 
tlll< light was drh in tho9ehl)(hly refrangible ray swiilchprodaco Snore 
tad which are so abondant In tlio li|;ht of Iho^lcrlric disrfaan^n; 
AHtnd tl to bo so. A drop of desnlpimlo of qnlnine on a porcelnin UMK 
InTDlnoiu patch on a Ihint irroand; and cryntals of platino- 
^•nlde nf pota.iBinm were fo bright, that the label on tho tnbc wbirii r«n- 
id them (and which by inmpllglit conld not lie dlstln^lihed from llie 
U B little dlntanco) seoDcd almost black by contract, TbcM elTticid wen 
RO Strong, iu relation to tho actnol intensity of the light, that they appewlo 
•Bbid (Ln additional ovidenco of the electric origin of tho phenomeooa. 

EELATIONS OF HATTEH AKD FOECE. 
Tbn late Dr. Samuel Brown, of Edinburifh, whose sdcntiitc eauiys have 
ncently been published, was oue of the boidost and moet original tlilnkoa 
g the scientists of the present centory. His speralationa c< 
M c«nncct[un of matiDT and force, u embodied In the following pi 
fMipl), are especially worthy of notice. 
"A particle," he says, "is a molecnUr noelens, snrroDndcd by Ave p 
ilMrwof forcv; the first, that of repulsion, whlcJi id never overpaaMdli 
man tlian tlio first repolalve sphere of tbo snn la in th« M 
J, operations of nature J tho second, that of proper cbomicsl alQQll 
I ItW lUrtt, that of repulsion, which hindeiB the comprvs^lon of a solid It 
^ J^nnonndingforcua; the foanli, the attractive sphere of solidlfonnUy:w 

"le fifth, the rcpulfivospiiore of iiaslformlty. It is called a motecnlar l(l 
I U dlstinKulsh bum both thcpolnt of Infinite repulsion defined by Bi 
I sad tbo solid noclouB of Newton, and to indicate th 

lo with what is within his ultimate bIoids than tbo astronomer wtib '^1 
r ft wIQUu bis stars. Nur is it meant that there arc no moio IliBr 
I Ibrco; but only that the chemical atomiciun, contemplating m 
I pondiltoni of gosllbrmliy, Uqnidlty, solidity, and chomlcal combinulao,^ 
to eoQsider these flvo alone. A panlcjo of liyilrogcn, revolving Ilka mji 
iDDnd oxygon on their outermost spheres of repulsion, produci 
mass of these ga^cA diffused by Dalion'e iuw iu tbo ratio of parUcle M 
Uric; revolviii); round oxyiJicu on ihe second outermost spheres of n> 
tf y eltouU jnuduca tha amalliiat inma ot' ""' 




\] repulsion of iixj-Hcn 
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vliiHi.lifiwi'Ter, rannotBitisl, liinsmufh ns il 
!'■ o\jgr.o, atui hyJrui^n lo liydrogen. In ci 
■■ II cvii>crniii»l ai to admit of rulIi eum position, ilicrd w 

I !'•> lu tiinilor Ilii'jr vuiiitireBxion into Iho more lullmiilc anlnu uf cliemlcol 
"inihliuulbn. And, liittif, a jiitrtlde of hydrocon ruTolvlng round an <ixy- 
.' [1 on Ihdr third outermost (i. <. Innermoet) Epheresorropolsloa, prodocwk 

Speaking of Sir Isaac Newtoo'a theory of cbemistrj, Touncled on some 
I.I' u in Bfitronomj, Dr. Brown lors: 

" Tho master of flstronomy and the creator of opiirs, he dnei not appear to 
hute ilouo Bnything for concrete chemistry, hla Inlmmury notwitliBlanillliK: 
aiwayi saving and exceplfng his conjecture that the diamond was comhaBtl- 
IiId tici:aiisD it is 8 strong refractor — aproiipcroDB goeas which It is cuctomotr 
1" cxlol ns gngacious, in qille of the Dolorions tAct Ihnt tlwru are atrotlinr 
II inicton lliiin that cryatalline cartion, wbicll are not combnatililoawhll. lU 

iiitiiullbUll]' hoi no cooDectlon with Ita refractive power, fn fhcl; and, 
:."U);h (ho hypothcjiis was not Mrociouety iocoasequciit wlien it was nuulo, 
I !- as ridiculoos lu lUoKical m admire it now. It was Juiil one of ttUMe 
I iiintliwa little strokes of fortune which are coneiantly befalling the man of 
_ niui uid ifiiloyry. In Uie (fame of diacovary, long and difflcalt thonghL It 

, Shiuio always gives her darting loaded dice, Ixwunae she will have him 
'..n itiv day. But Isaac Newion has almost become the mytlilral manor 

Tiiigod of Britifh science, owing partly to Iho assuult of Toitaire, partly 
' < !lio loRy rhymes of Thomson, partly to the clangorous eioiiuence of Chol- 
i'?ni. yet cbletty, and all but entirely, to the orcrwbelmiuK conccpitoni with 

• ••■b bis very Dame amazes the mind; and one of the consequeucee is, that 

I ^uns of tmmpcry stories about falllnj; apples, as well as every kind of 
ii< Limiiim. may be heaped with impunity on ttie Atlnnlean ehoulders of' the 
<>mpambleMr. Newton,' now that the shade Is diriuljcd. If ni'I nui'tanUM 
I r.. lie written on the tomb of the vulgar dcaii, ufier all, what shall nta 
I I'll say or sing, if so please their uncrowned majesties, at the shrinea of the 
Immurtals 1 " 



LIGHT AND ELECTRICITr. 

The eridenras connoctkig electricity and mague^sm, as forces, with the 
III. and other bodies of our system, arc, of course, different and Inferior to 
iii^e which establish the tvlations of light. Yoi they am now continually 
. iiiinloir more numerous and sliinii'lciuit. Whoever has seen the star of paru 
lid iiiIcm<R tight which hnnts forth on the approach of the clmrcoal pulnbi 
jmpJftitii; the circuit of a vohoio buttery, or the Jlomi of Ksht tlienee poured 
y n-l!<'i'tlnri over wide and distant spaces, cannot but suspect that the new 
fnriut.iiin " Ihns opened to the oyca of men (and certainly not desliniid 10 
^mnln mi idle and valueless gift of science) may be the same in lOUrM aitil 
uatiiicri [)>< Hint bl|;hcrlbuutaiawhlcbdiffiisea iigblnnd heat over the whobi 
laiii'Turv -yiiiem. Sir J. Herschel, who ever makes his highest ipecnlatltnu 
i1>"riliTi;iu! Ir> cauHous IndncUoa, has assigned slronR: reasons fOr bellarlnit 
It .iiri [M li,< in a permanently excited elortricol state. Mean wlille the tnooa 
1 rnund, by delicate obiervaiionBnndaviTagOB carefully coUectod, 
iii(ii;netlc Influence on the earth, — thi< ncvdiu expressing to ' 
rarislJous which strictly correivunl 'ViV4i ^m V 
— ig ptealiMT intWBW in taMiwaint, uAV 



I 



128 



ANNUAL < 



■ flOIKNTinO DtSOOTERT. 



Tsgoi-ly, a similar infloenro throusrhoQt the whola planetarr uriitna, 
IKHwi1il<r for bcjonil. The m^cnclic ronilitloiu and choDj^ca «r (bs ti 
lOelf eomo into direct tisiitnonr hen: m general and strtnly raiaditaUi 
Itt BorfacB, u to give tu sagarant.'e that the total globe is in a (MIolM t 
dMIc >t>Ue ; and ispnble, throagh iIiIb stale, of affn'tini; other woHiti 
well M the little needle vhich man rnnket Ma Indox horo of tlds mywui 
torro. — Jidinburgh Beeiem. a 



The (bUowinE psper. on llie nboTO rahjert, Iij PcofcMor John W. 
b pnbllslicd in the 1.. E. & D, Phil. Magniino, Vol. XV.. pipe 90; 

AmoDR (ho rei.'cnt pnblicutlons on photo-chcniutrr. tlii!t« ii oiw bjr 
hWOr I>»re, on the Elccrtric U);bt [Phil. Hng., Not., 1S97), which irDldt 
leM utntct the aticncion of those inttmated Id that tmnch or adcttDe. 
■miiuttlon liy the prism, and by abaorhmg and refleellng tMilotwl boi 
iMils him to tbe conctnaion (bat It iB nM:essBr7 (o eonsider the ItantttOoi 
mux as bavin); twoillstlrrt lunirrei: — FiiM, the ignition or IncaiidaKi 
of tbe material partirles t>od[ly posaln); In the course of tbe dbchuige; 
Ondly, (he proper electrical lif-ht Itself. As respecti the flnt, be fltoMl 
lU mctliod or increase tVotn loir to liigh leiupcranina by sappothg 
•crwn to be withdrawn (Vom the red end of the upectrutn throuxb (iMa 
Otedfpucee inccessively to wants tbe violet; and that of the lattar ftna t 
bhllah brush to tbe bri|;ht Lejden iparks, by a like screen drawn fhim I 
irlolet towanis iho red. 

bo true electric light exhibits properties rosembling tbo«e obecvrsd 

I Mnutl combustions, as though Ihcre was an oxidation of a portloa ^t 

I tmislaud matter when tbe spurt Is taken In air. The onler ofevoltttkmi 
nj* In ibl* inatoncc happens to be the some as In the Mcond illa«tnalo«< 
hoteior Dove, that is, fh>ni the violet to tbe red. There are ctmJn fti 
connected with these appearances of color which ore not gcuorallj kMH 
■nd daHTTO to bo pointed out, 

In the Pbllosopblcal Mugabe (February, 1B4S), I showed, cxperinicaMl 
tbM Ihete ia a relation between the color of a flame and the enalQr ^ 
irfatcb the comboscion giving rise to It Is going on. The more vlfpHmiati 
ooinpleiv tlie combnatlon, the higher the lerranjribiUty of the liKht. JL tUa 
tHming In itt most tardy and restricted way emits rays that ar« nd; t 
baniing in ica most complete and effective manner, rays that are tiolot. 
Intermediate staiea of combostion, the intcnnediate colon are ovolVBd 
tbdr proper ordei^f refVanglblllty. 

Tlic flame of a cnndle or lamp consista of a aeries of coorentric 
■halli, snrronudJng a central dark core. These shctia shine with 

, ookm, the Innennoat one immedintoly In mntaot with the dotfc oo 
nd, ud having a temperature of 977" F. Upon this, in their prop 

I tf>«ftviitfbl]lty,an) shells, (he light of which la orange, yellow, gre 
IndiKO, violet. When we look upon such a llamo, the roya itsulng 
Uw eokiTcd itriia are received by the eye at once, and impress lu 
Mnaation of while light. 

Tho dilTeronlly colorcl ahcllB, of whloh a flume thus consists, 

L aully ported oat from one auolhcr, and dcmuiutciued by a pHsin. 
p A tbe aiomtr ma Bt wUcta eDtnbaMoii oocoxa «& fokiite ' 
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tOWDI^ llir iniprior, CIn Ibo ontsidc, whirh we mny »ov is in rontiu^t with 
Uie nlr, ttn- romlnunlon i» most yigorona and fomplelc, Bnd hence the lielit 
Uicir* ctnitlci] in vjolBtj but (n Ilieraost tnlorlor Vonlon of the nbining' fbdll, 
ncltog npon tbe dark corobiuUble manor, the atmoiiphFric nlr can honUr 
prni-mlc. or, rruher. Its oxygen is exhaostod and i.'omaniEd. Batween tlu 
>i'-riof will interior snrfaco, Uib burning i» going on wl[h an nclivitj- con- 
null^ declining, became the intcrpcnetration OTsupply ol* oxygon la groda- 
~ ic«s nnd liMS. 
i-at, Imidcs this collection or colored shellB, constituting whnt mtj be 

■ :iTi«l tbe actnal flame, there is another region exterior thereto, and to ba 
. riugaisbod botb In itn chemical tmnire anil in its oplicul rulationn. Cbcni- 

iily. It canslals of the prodncta of combustion nnil of th« uuhnrnl reiMuo 
' flia air, that is to say, carbonic nciil, steam, and nitrogen. Theae are all 
::>. lime cacapingoal iif the tmu Hams, and envelop It as an exterior cone 
: < lualt- Oiitieally, this portion dilTers ttom the tnic Oame In the drcum- 
ni-e, that it Ii shining a» an Incaodescent, Ij^nlted, but not a borulng bodr- 
i: physioliigiud reMons. into the douUl of nhicli It 1* not necessar; Itm 
' go. the tint ot this utlciior cloak ieeml to tie a tnonochromatic yeHaw. 

■ 'Kit. howevDr, hi, to ■ considerable degree, a deception; prismatic examlna- 

II proving llinl all tbe other colors ore present, and that tbe yellow merely 
.ii'cds tbe re«l In fdrcoand Inlenally. 

A ll^inie ibiii far may lio considered aa offering three regions : — Fh^I, ft 
: <: ii II- vrhich Is not Ittmlooas, and consist! of combusiibla vapori 
1 1 1 termeilfate portion, the tme flame, arising trora tbe teactitlli 
1 The combustible vupor, and being composed of a snccesslon of 
iiiili, Uie Interior being red, the exterior violet, and the Inl«r- 
"iloredlnthe proper order of rethingiblllty ; the cause of Cbb 
' iiior being the declining aitiTity with which the combustion 

r and deeper in the flame. Aj to tempcratnrc, the lltnw 

iMit lie less than fflT^Y., and the exterior vh>lct one probab^ 

diii^ F. Thirdly, an envciap consisting of Che pruducn of comr 

riini, I'xiuriur to the true flame, shining simply as an Incandcsceitt body, 

: 1 lis llglit fdr the most part overpowered hy the brighter portion wllblni 

I i.v the aid of the Hicu ihna prcHoiited, we can easily cxplajn the natnie 

' <' 'liiT rvgional divisions, diailngtilib able In such adume. Thertmnat 

^linn below; blue, liwiiiise It consists of the most ronsDRlUa 

eo forth In almndanco, for ibera tbe exterior alt is most copl- 

ri'iily applied, At tbe npper owl of ibo lliune, purdcularly if 

• ■• i<i^>); and tiie *apply of combustible matter abundant, the light 

it the products of combustion ascending past that port, make 

U for the exterior air to get access. 

• prlndplcs wo may nleo prodiel what eoior n flnmo will have 

■0 vary the circumstances of its buminj;. Tnllow or viax, at iump«- 

r beneath their usually tmderstoodpolDt of eiiiubustlon, oxhltie 

bdolol pbonphorcece at light, quite perceptible, novcrlheleu. In k 

d Uoro tlio Ifebt is violet, for the supply of combusUbU ntnt- 

Ml, aiul that uf the air abundant. The oxidation is therefore tboi^ 

d piompt. For a like reason, sidpbur, as we commonly see, btinu 

~ « of It I) thrown into nitnite of potash igniinl In a crucU 

tht rMded is of luiolcmblo htlUianey, nnd abinliiicly wblto. Ita 

• jiDl 'lepomi npoo Iho physloloiflcnV fact, l\iiA uks «to*,M 
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OS is proved hj- prlamatic cxninliiiition, when nil tlio cotoni are prt>*peh 
And Iho rEaoun of tliia Is, Ibnt M ttii< high umpttrnlurc tn wlili^h th<* (alpha 1 
b expoaed, It ToluifliBu tluicr thiui tliunfcniio uf pntiuli iinJ air tucrilicfm 
Mtldixe It, uut ottart evur/ Inienncittato nto of carabiuiloD, and omlu nf« 
of erary rnfiTuiifililtity. 

In lilu msuner It mar be shown that cnrbonlc oxide rniut bum wilfa a htu 
flmme, knd cjanoKCii with n red. We can also tarrtuM what tnuttt Ins On 
optical result or Tviorting to uoneual iiiclhoilA or cnmbustion, na wlini w<i 
throw Inio the Inuirlur of u atuno a j?t of air tram a blowpipe. In ibis nuw 
we destroy the reil and oian^- Bliatn, rcplntiiig ihcai lij Wner colors. Ei- 
amlning such a blowpipe rone by the prism, wo have a beantini] demonstn- 
tion thut snch has actual!}- Inken plam. 

Tlicre U one of these special coses whleh doserrea attentlre roniidenillDn 
Id counoetlon vllb the appooranco or the electric light; ft is the prodorilint 
of FraanhoFlirlan lines, when thine* have l>een arraniiied In savb a inty ttial 
•■ Incombiutlble material is present in Iho sabstsaee to be bunit. TlTli 
ante Is perfectly ropreBantod in the case of eyanogen, wlilch mnlains more 
tfaan half Its weight AT iacombutitiblu nitrogen. When the peach-rnliirea 
norleUB of Ihe eyanopm flame Is pnipoiiy oianiiBed, It yields s wrie» of ] 
darii lines and iipaces exceeding In nnmlier and icrencth lliow; of Ihr nvt- I 
light lIHOlf. These fixed lines are the rcproscBlatires of durlt ahelU, mipw. I 
pOVed amonR the shining ones with deSnlte periodicity. In tinch a craniisni 1 
flaiee tliey bear no relation to the burning of the carbon, but mnst be alnib- 

I tlUd to the disengagoment of the nitrogen. 

I In other caaes dark llnc« are replaced by bright onca, osfn Ihe wcll-knam 

, taitaneo or the eieotrie sparit between melallle snrAiees, The occummce of 
llniw, whether bright or dark, Is bonce connected with ibo chemfnil namn 
Of the lobstanco producing the flame. For Ihls reason Ihcy merit » much 
mMOCiiticnl examination than has yet Iwen given tliera; fbr by their aid we 
may be able to ascertain points of grrikt interest in other deparciiient« of 
fdence- Thus, if wo are ever able to ii«|nlrc corudo knonledtiO respMibie 
die physical state of the ann and other stars. It will be by an exaniiniilion 
or the tight ihey emit. Even at prctient, by Ihe aid of tlio fbw fads brron: 
na, we can see our way pretty clearly to certain ronclaslooB respecting die 
won. Tor, aiore snhsianees which are incAndescent, or In tho Ignited staH 
Ihrongh llie accumulalion of heat in them, show no fixed tines, their fll^' I 
raatle spedram being uiilntornipiod fVom end to end, II would appetf'KII 
fbltow that the lomtnous condition of our sun, whose light cooUdia taMT ■ 
liDM, eoDuot lierercrrod tosuch incandescence nr ignition. At raiiou Aajfl^l 
tbDM who have stndicil this subject have oflbrcd dlflbrent hypotliesM; Oi^^ 

I ngaidiug the tun as a solid or perhaps liquid moss in a condition Of IJkSF-I 
tlun; onotherconelderiog Iho lighiio be electrical; aiblriliuppotflnglltolirl 
Iheaeatof a Berco combustion. Of such hypotheses wo have given nHtfEn 
fbr declining Hie lint. Prismatic analysis, which domonsHates so NMl^ul 
blatiM between the llghl of ihe sun and that of any form of t^Mtrie d^9 
charges with which we ore fluuiliar, enables ns in like manner EO r^tecl 1^9 
Mcond; and upon the whole, facts seem most stroncly to prcpomeM n K| 
fbvor of the thiol, In artlQcial combuntlons similar flxcd lines bcJo); <>twcr*^B 
If snch Is to be regarded ui the physical condition of the mm, we onk ^^| 
longer contemplate It as an Immense mass, slowly and tmnriiiTlly oooUMt^H 
■taoIajMCof counties! e«nturK>s li; imlliiliml \_ hi i y I'liitiM^W 



'lit it muiit bo Kfinnlcd as iho seat or cbcmicnl chongeii foingonapon <l 
iimllipiiiu 8111I1;, anil will) fuiviiceivablc euerKJ. IT the law dcKigoMed 
jbuic. Itiol thu moru uncreuliiaiUj- Iho thumi.-a! aoliun in combuslioQ Um 
more TEfrBli)c)t>lc Ihd cmitled llgbl, be tnuulnlcil Into tlio concuptinna uf tlw 
nnUitliiior; tbpin;, ii not onlj' puts hb in po^soRBJon nf n distlnci Idea or tlie 
DiDanvr in which tbu totnlmBtivo union uf bodies fa mimmpUsbeO, the quldt- 
n«iw or Tiliratlon Incnjnslng with tlio chemical unarfrj-, but it uleo enublra lu 
to tnuvtfei tor tbc una or cheiQbtry some of the most latercstirig DQuiurivol 
detEnulnaUons of optica. 

OmCAI, PEOI'ERTIES OF PUOBPHORUS. 

At tin lul meeting of the Briifah Association, Dr. Gladstone read n cDm- 

cannliutlnn ttttin hinuolT and Rev. T. Dnlo, on some oiiticol pmporflM of 

pbuHphoni^, Be laid that phoBphonw wns known to buhlghljr raTrBctive uid 

dlihiHlvif. Its rel^Kclfve Index had been ddennincd al3'12-'i orS'lS-l, snnni- 

twi giciirci'l y exceeded bf that of diamond or cbrumnte of lend. Thli dulermi- 

aation was mndc without refcrencis 10 mnpcrainro, a^t was that pan of the 

antrum mcusural indicated. Tbeir own experiments producod numben 

' wblrh bLuwud not merelfareiy high refractive power, baton amonntof dii- 

fliiioD unhnown in uny other inbatiuice. The dia^si ve power was neari^ twico 

that of lii-Bulphldo of carbon, and largely exceeded Ihul of even oil of ta*-^ 

rdaj (111 only rival was that asEigttcd to chromate of lead, bat aoms doubt 

».>-riir.l u: re^t on that determination. The detormlnationa of the diitftioion 

' 'iiui, made by (loisona experjmunling, had Indicated an amount 

.-.iling Iliac of bi-sulphalo of carbon; but a difflculty att«ildliit^ 

liijuof pbiispbonia would nufflcicntly explain thla. Pboaphortw 

I 'Tiilltion bad apparently never been cxumlned, as dlfflcultio had 

iu inflaiio mobility, and from the action on C4:ment. An eiumi- 

I' properties of liquid phosphoma ahowod a conalileriLble dlml- 

■ th ihB roftactJvB and the dlsOialvo power, it not being in direct 

I. dlminntlon of density. Liquid pho^phornit exhibita ngtealcr 

I Tisitiv«nes3 than hod been observed In any other Bubstouce, 

> ilunlly grcfttor at iho high than at thu low tL-nip4.Tatiire«, Tlie 

'<i|><-rBture on dlanuiioti could not be ncoiiratcly determined. A 

'iiiilun of phoaphoruB In bl-aolplilde of carbon wua almoat a* 

III! disHulve n8 melied phoaphunis itself. There was a certalii 

< ii-ncsa in phnsphonu which prHveaied the Unoa belnR dbitln- 

'iixiC gKM diMcal^, which did not arise Ttom any opacity, or 

' -^iikllinu cburactvr uf solid plioftphorui. ortVoro unmellDtt ploeea 

'It; (br it occnrred la a solution of bl-«u1phide of carbon. Tba 

lliijtphonia (o bl-autphldo of carbon ren<li^rvd the spectram Mon 

iii-ty, according to the amount of phoaphoroi. Tlila wa« not 

I ■Al refmclion. or the great diafualon, or the ipvat aeniiiUveDeaa, 

liod andonbtedly aomethlnR 10 do with It. To what waa this 

' r< 111 spccimem of phoapbonu differ widely In ratpect to Ibli 

1. 1 it was perhaps connentsJ with aomo want uf homoHcnelty tat 

'.'. Thu phoBphonui experimented on waa gcDP-rally colortaf. 

I. .Ill cireiimatance that yellow phosphorus cuu off tlio ostmn* 

'ii- l»ing llie opipotitc of what yellow iHidlcf oiuall}' did, and was 

■ in with the red modiflcallovi o[ vlioBVlwiua. 
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KESEAltCHES ON TUE INDICES OF KEFEACTIOS. 

Junin 1j3S niulortaken tu tletcmilno ihP nfrncIlDg power orwU 
comiin^aml or wlicn rcdiiceil lo vnpor. Tlji: ex|>ciiineiia wim^ exei 
Bieaat at llie auttaor's very traauttful appWDiiu for iatcRl^rrnce^, icu 
I Am ASA volume or the Comptoa Bcn<liu. Th« vater cxikmined ww a 
L In two ponllel tabeli, onQ of whldi was open, wliile tbc athor w 
■ Tkriolilo pTOSEora. At evorj- cbniiKo of prc»iuro the Mnges a 
T pUecin^nt, Hhich was measaml, and lyutii which the Tiiriaiiaii» In Ifaeid 
' KpowerDftlio ilquld could be uOcnlatBd. To BToid the error ai 
la in(UiHi«o in the Icngtli of the comprotned column, the two i 
I pliuieed into t. trough Aill of water, so that the faierfcrinR raj's a 
r ttw length of the tubes and tho Epacee scpnnktbig their extrcmiilM fr 
~ '» of the (rough. If one of the tabes chanKea its leo^i b; ■ BmaH m 
Ulf, the exicrual spofe diminlshos by Ibe same quantity, and thus 
of tb« dilatstion is seiisibly destroyed. The author finils that 
■pparatos one mllllmetro of preaenre, more or leas, produces an In 

IJg- Of B Mngo, wliich is easily obscrred ; for an entire lUraospliore Q 
■ dlsplaeemcut of 26 fringci. The Benslbltltj of the apparatn* o 
ftfll mure Increased by giving the tnbos a p«ater length than lliat Of ^ 
matjo wbicli ins employed, The author found that, in all hii e 
th« dlfTerenrai or path produced by pressure was scnBlbly proportional tc 
ptgM u re; so that If wo calcnlntu the com presBlbllity of water from tIavopU- 
eal SKpetJiDCDtd, we find the roiiffldent to be O'DOOOaw for common dbullled 
inter, and 00000511 Ibr water deprived of ejr. Aecordhijc to tjie dltaci 
ineuutOB of Grasai, this coelllclent [a O'OOOOSOi. Jamin has also mcaFdrtil 
with the aatoe Inftmnicnl the Index of refroclinn for the vapor of watw. 
Two tal)es weru employed 4 mclrea in length: one of these was tilled wllli 
porftctly dry air; the other with air charged with a known pnjportlon of Ou 
v^raT Of water. The dllTorcnce In the rcPraclive powers eould then Ixt nb- 
MTved by the chant^e pruducvd In the fHnj^. There was ftenemlly a dIAr 
ence of B fringes between dry and eatumled sir. Hore thou flny tneasare- 
itiMtta made under very ditTurent clrenmslani^es of tcmponituiG, prasmm, 
and hygrometrlc condition, agretd in aasiipiins to Iho roftanivc powct of 
■repor at fP and 7i'i0''>™ the value OOOa^L. The author flads fluihor thin 
the dimlnation In the index of relVactlan of air by satunilton with Tajxir 

would only ttlfcct the Bovcnth decimal of the ntimber 1-tXfisa fooBil 

Rt tliat index, and that, consequently, in astronomical rvnnctlons, it It melai 
to tronblo oneself about the vnpor of water. — Comptet Sendai, xlv. fi/i. 
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IF. SCCmiXATION OF STABS. 



The fbtlowlnc is an abstmct from c 
A»tKinoniicai Society, Enjrland, by I'r 

Down to the year 1Bj3 no penon, as far ns I am aware, had undiTlaken 
» terloQB of regiitar observations on the ■dntillailon of the itars. Sinid 
With the differenco which the pboaomenon presented IVooi nighi to nlsUl, I 
OanuQenced In that year to observe it nssidnously. At tint it oecurml W 
"ne merely to molte it a subject of meteorological inquiry; but I si 
tbM Iho qw9llon was moni rnoiplicalul than I orijilnally supiKiaud Itloj) 
■nd that In any case, iwrore entering upon Its ditcutsion, it would b 

y.to coUocE logethoi a nuus of oWrtutosA cxisniUmLVf 
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i-i.nl nt lime. This nlycct I liavo actually uc'conipliAhcJ. I luiTe now 
'.'1? tliim 2U,()0a otieervnilont, nod Ihe tiimibeT Is duUf Increasfng, I hnvo 
laitneiiMtl Iliu mJrulKtiDns and reductiuns, relative u mEtcorotoglcal re- 
LTchcn, but muph )~i.-t rcinitlnB la bo done lw]ur« lirin^ug tlicni tu n dUfia, 
.iiiH-vTcr, as Antgubu well remarked, in sdentlflc iuqulriu, wbal had not 
< I n forrawn Iioa most fi^ncntJy the llun'a chare. Alihuugli at Aral IlMd 
' <>i [tie remuluil iJuaofBtudyliiglhophenumciionoriHdnlillatlon fbritamra 
ik.\ eiill I liBva been led, by the force o( drcumstances, to consider Oa 
::irJc(Tl; iiud In tliB niuTM orioit yBOT I succeedod in csinblktiiDg thcibllow- 
: <^- proposUlooa, which I have dcveJopcd in a. memoir pulillubcd In the 
UTiIhtln du In Soci^I^ VnndoU dei Sdeocen NalaroUes:" 1. The BcintiUl^ 

at ctnu sturdiffcra ftom the scintlUuion of another BUr, nad in geneml 

: Stan scintillate less than while itnn. 2. Except tn ttic ensc of stan noitr 

■I' liorlion, the tciniillailoii is vorj nearly proportionn! to the product ob- 

I uvd lij miilliptylng' the osCronomicii] refrarliuo uf (he star liy the tidok' 

. . of lliQ aerial stratom tmvaraod by the tays of liglit cmunntinK IVoM the 

' ir. Uy adopting tlio lhcoi7 of tcintiUation projioMid by II. Arago, wlM 

' in of opinion that the phenomenon depends entli'cl}' upon the pthiclpla 

I'f iliv inUTforence Of light, I hare assigned an Fxplnnaliun of the Bnt of 

ili-xi <ur[~, iiHinnI}'. tliat nyliurB acIntillBie leea ihon n-blie staiB. I'rol^Mor 

Uuiiii^iiiy. of Anivrorp, who has devoted mnth attention to the theory of 

'. liiiiii.iii.iii, liiis adduced another explanation orihoracl,wliifUha coacdvea 

' ii'.sl Jly my observations. He supposes that a ray of homogo- 

like Tudllghl, fur example — la lusa dispersi-d by aalronomlcat 

' itinl the pcncQ of light from a red alar reaches the eye in ft 

'I'll BUite, so to tpeok, Ibnn a pencil of while light, Bnil i», conae- 

" • . ii.iiile lo 1)0 parllully turned aside or modiBui by atmosphcrie dls- 

. iiliiuitct-. lloucfl, arrordlng lo tlin theory ufM. Uonti^y, Ihe acfntltlalion 
'( iitan, wboM tight Is hamogciicouii, ought to be more feeble than Ihu of 
■ ii ite Eiitn. t do not wish lo prononnee an opinion hcie between the IheoiJ' 
.1 M. MoHMgnyandiiintwyehlbaveproiKMeii, However, His not dllBcnto 
' tise (but Ihe study of the schiHllntlon of the stars may give rise lo qne^ 
''ii'< of grcAl Imponiinre la regard both to optieal and motearolog^eal 
iinee. New, wllb a view to this otijecE, it would be Intereating to study 
.1 ph^nuiaeiion In dilTBreBt cliiaatei and at different alcltudes. Aoeord- 
<i ^'y,iil the year lS.Vi, 1 apent aome time at the Hospice of Great St. Ber- 
fld. at an altitude of S47S rootnis, in order lo nialio observations an ths 
in of lelntlllBiioD, and I found it to lie mocb less inteiue thiui on 
Since that time Ualuuoud Effcndl, Director of the Observatoi; 
.1- iilso lesolvcd totmdenake the study of this phenomenon at the 
< 'niaticd to his charge. Ho bos announced to me that be wU 
lue at Merges, Frauee, lo confer with me on the subject, and 
■!iro retnm to Egypt and commence bis observations. 
^ r.ia are some of Ihe points opon which T conceive it wonid be 
. .?all tbe Htteniion of observers : I. The oliservailon on each 
I i<^ progress of seintlllntion, accordlnj; aa the atam are ascendlnjc 
■: with iBBpecl lo the horizon. Do the stars sdntlUale at ftll 
i- ihore any altitude nt which itccasca to manifest Itself T At 
i.\rs lo general idntiltate ni all aJtitudo, nJ though feebly no«r 
III on the ni(;hts when the sciiillUnllon Is very faint, It ceosM 
! :<iealih illfitaiK-e aC Art'. Is it ao also Di\lYii>iie)il(L.oll6tvetVtW 
1 iTtyaMilaJ tfUfhwnee betwoen the adivtiUKOun ot onfti 
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I and thai of nnnilivr? 3. Do the eum sciniillate leu flsebljr on tiio peak at 
^Ttsnurlffi! tlim wIiud obBBrreil IVoiq tlie plalm bvlow, u in ths cbm uf Huoi 
mSt. Deniiui]? I. Ic woald be intcnwiin^ lo obaerve, upon a*ueiKUai( Ik4 
Jfuk of Ti'iieriilQ, whutliur (lie itan Aobcrnuni and Ciinupus, wblcb M 
B^TiBllilu In OUT iMltadea, sdntlllntc more or leai InMnwly tbau cettaiii oT 
1 of ivDipariLble mngDlcude. I hope chat yon irill be abia to wsli 
Klhs proMicallon of Iho Inlerestliig obiervntjons wbich joa have comniNiMla 
!e far this oxpodiclon it U necMsary to obtain tbe anchorluulaa M 
Ktlie govurnineut, whluh niuit pussess adeituMa materialj for fomiag k 
K.^olon bcforobiuld of tbe Impurtuate of tbu expoditioo, ; 
■ tbe ivliilillfttloa of the Mare m on nddltioiml pbcnomsDoii to be obaored ■ 
B^U excoptional station. I was glad to leant that on Ibo peak oT Tcttcrid 
^tbo tun appeared to iciatlllHle fuinil}-. This was exactly confortiuldt ti 
le observalioDS I nude during my regideaco at St. Bcmanl, notvritlulHk 
Elagtliat the altitado waa much loas consldenthle (only SJBO mciree), ItM 
' la in every respect vich the results at which I haro arrived. I cOBItl 
^to pntvna my obBervaiions as fbrmcrly, and labor at their rcdnnion; I 
ire moro than 20,000 obgorvations to compute la vsrloiu «<i 
W¥> combine by tbe hour, by the day, and accordlnglo ceru ~ _ 

Mitdlllonii, the labor is linm«iisi>, and cannot cortaloly bo Bcconi|di«bad | 
B leu Iboa nevoral yean. TboeKplunatloDof ihephenumen 

il by M. Uuntlgny appears to me odmiBsible, and equHlljr p 
B«iltli Itiat olfurod by myaulf, according to which I attribute the faint «_ 
lloii of red stars in the drcnmscance that the red wave fioiag tile giean 
It would lens readily lulurfiiru, and, consequently, would yrtth gntt 
■dUBculty be doslroyvil, or increase in Inlenaily. Perhapd the only moda I 
Mldtntt beiweon these two explanations would consiat in obscrvJnft 8 
jf violet Slaw. If the theory of M. Montlnny 1b corract, ■ iti 
T, JQm • red star, ought to scintillate lees feebly, because It is compONdt 
noiseneous light. IT, on the other hand, my explanation of the ptiem 
a b *el1 Ibnnded, the violet star ought lo adntlUato more IntenaaljF lb 

r, because the violet wave is the smallest wave. UnfbttlU)lld| 
3 violet star snfllcieatly brlRbt for such compamtlre olMerroiiMl 
KAownlingly, at prmenl, I do not wish to prononnce becwccD Ihe two tatfT 
rBUtons, coch of wbich appcara to mu lo be possible. But proclaolj tl 
n and others suggested by the scintillation of Ihe ainn prote l) 
Pfiie Mndy of the aat^ect coay possess a high degree of interest in tarc 
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H. Beelard, of Fran<'e has recently made soni' 
^Jbe InHuance of Light on Animali and llnds tl 
le from the skin, and have ncilhor lun^f^a ni 
to nodiflcailoni under different colored rays. Heexpueul tliec^gs 
iria) Diider beU-giaSSeS of Bbi dllTutcat colors: Utile B 
ra batched from ail; but ihon: under tile blue and viokl rnys wcj 
d larKor than those under iho tcrccn, Frojrs. whlrh by m 
I IImIt Diked skin, ore vary Honeltlvu to lij-ht, i^ivc olT hiilf an much mi 
cfd bi a given time under the grucn ray lui uniler the red; ba 
V Aiamd, and tiw u^wlmaM la i«$MM>^ibB «iuw«K't^]^ 
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IF MOLeCTLAB IMPKESSIOKS BY LIGHT ADD ELECTHICIT 

Efnlluwing ia an stntnict of a paper on the nlwve aubjoct recently na9 
Ttbe Royal Inatitntion, London, by Hr. Grnvc; 

a molccnlar ia wed In different tsasra by different anlhors. I( b 

s the prwcnt ronnertlon to Bigaltj tho ptirttclca of boilim Krnullpr than 

? hsvinK a senjible magnitnde, oV a* a term of ronlradistinrtion Ttam 

-•t-s. If tbere beany dlsUnctiro diaracteriatii? of the science of the prei- 

' ' <ntur7, aa contnuKd with that of fonncr times, it ie the pruirn»a mada 

iiirilecular pbrttiM, or tha aucccfalve JlscoTeries which buro shown tbM 

Ti onlliinry ponderable matter i» subjected, to tlie ni-tlan of what ware 

::iit17 nllf'l itie impondemblre, the matter la moleciflnrljr chnnncd. Tba 

i: irkable relations exfating bclwoen tho phj-Biral itmcturo of matter, ond 

' rl'L-ct upon beat, llElit,elcnrid(T, mapieUsni.etc., aeem, tintii the present 

;iiry, t« have attracted little attention: thna, to take tho two agent* 

' lot for tills evenin^'c dlaconrec, Light and Electricity, how maiiiftailr 

. r ct^rla ilcpcnd npun llie molecular oi^nliatlon of the bodies «ulg«ct«4 

rlicir Influence. Carbon In the form of diamond trtutamlta Ught bnt llops 

rniHty. Carbon in tlio fbnn of coke or pvphllo, into which (he dlatnnnd 

lie transformed bj heat, transmlK electricity bnt atopa ll^t. Leooard 

■ 1 nione conceiTOd thai light may be n^arded na a momnent or undltbl- 

ijf onlinsry nuiHcr; and Dr. Tonni;, In answer, stated ai a most Tormitt- 

iilijoctlun, thai If thia view were correct all bodlea should poweH 1b« 

I iifiic* of solar phosphonie, or should be thrown into a slan* of moIecnliiT 

'< .iiloD by the Iropncl of licht, Jnat oa a rusonanl bmly U thrown (nM 

I rion by Iho Impact of sonnil, and thos kIyo hack to tho sentient ot|{an 

.■'^.■ri Mhiiiliir lo that of the original impulso. In the inst adltlon of lili 

- .. i.T. il.p Correlation of Physical Forcei" 085-5), Mr. Grove hiwrnaito 

' r-iTiBifca on this qnostion: "To the main objcf'tion of D». 

i.iHliea would have tho propertiea of solar phosphoroelfli^t 

II unilulftlions of ordinaiy matter, it may Iw answtTed thatio 

liiivu tbia property, and with so great variety In ita dontlott, 

' i.Ki ^iiNciii/ all may not bare It, though forn time eo short that tho oyo 

:iiil detect lis dnradon." The aboTe ronjoctun) has lioen aabataniially 

iiii-il by the recent experiments of M, Slepco da 9t. Victor, of which QiD 

.^ riiir i- n short rAiimi!'.- — An enmnvlng which has been for BOme thna 

' > Niiosedtoaanllght as to onohalf, the otberhalf licing coTored 

I nen ; il la then taken into a dork room, Iho screen removed, 

-urfacc placed Inclose proxlraity to a sheet of bii;hly aeoalllva 

j.iipor, tho portion upon which tho Uijht has Impinged i» ropro- 

Iiliotogrnphlc paper, while no etibct la prodDced by the poctloR 

., !i liiul l«cn screened ftom llRhl : white bodies prodnce the tnealwt o(ft«, 
I f, little or nane, and colon Intermediate effects. Ur. firore had llitiA 
■ I M that hiid the dlscoon'e been ijlvon In the summer Inatewt of mkl-wlnMr, 
' . iiild have lltcratly realised In this theatre the Lnputa problem of extciKI- 
-rinl«atn« from cucnrabcrt! While Hahlnuhi the grounds of M. Aeimtn, 
I iiiotuiy. Mr. Grove obscn'ed soniB white palches on liie skin of a timtt, 
. . u he wivr (MMdmJ Aful nut been then) when the fl»\iwaau.\wnottXUtiJH& 
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tree, cure him tlio noiinn that tLc cRtn mljilil bephotoicrnphii^, Krftlll|cAi 
I tlic unnJIclit liBTJTiK (larkoned tlie iinrOTflrod, liut not the cotimd pr 
L the Kkin. With a fn>8h Rsh a aprniod irat was pliwsd oii ewb lUeiMllll 
I flfih Mil down BO tliai thu one Rido slioulil bo cxpoEcd, iho otbcr al 
ffnirn lielil : Hiter an honr or aa (ha fish vox cxaitiined, dnd a vell-4i 
ja or Iho leaf wb» nppiuiint on the oppcr or exposed side, tnit n 
I the under or sbulieivd s<dc. The number of BDbiumcce provot to btflg 
B'calnriy affei'tod lij light Is eo rapidly incirulnt;, that It ' 
I (IBUonohla to suppose I lint itU bodies are in & {n^nier or less degne^l 
■Af IM impact. Pkealn^ now to UiomolcculkT effects of «Jectjricii]r, emr il 
S lu tVesh uvldcnro of the molecular diaoKea effbcted by tiUa •, 
W (itectric diBcliaive niters lUe t'onstitulion of mim; gases ocmu whidi tk 
id It was shown tbBt by pnsBlni: it lhroiif;h an attenosMd ■ 
n) of the TRpoiv of phosphoms, iliis element i» chnnKcd bj ika d 

to its allolroplt; variety, vthk'li li deposited In notable qnonli^ta 
the receiver. In this eKperiment, the transverse buula ori 
lyUr, Grove, in 1339, are very strlklnf-lj sbown, Tbeglowir 
Fllc^tdted electrics, anrh as gloss, was alio shown by Ur. OrorsIB^ 
W MCompnnled with molecular chan^. Letters cut in paper, and plaeeil k 
■ ttwwn two wcll-dcaned sheets of tclAss, then formed lato aLoydea k\ 

■ ■&£&!■ of Un-foil on their outer eurtiices, and then eleclriflod, by « 
in (Or a rewsrconds wltb a Ralimkorf roil, bad Invisible imuiRa of tk*M 

Pftn lmpre*Bed upon thu Interior snrfiu'e, which were reiidercd visible by In 
Utng on. Ihem. and tendered visible, and at the same time pcrmaneDlly W 
rJbyMtpoinro, after electrination, to the vaporof bj-drofluoric i 
f if Iodized eoliodion be poured over the surfae« of glass hnvin;; tbc lATh 
hnaffi and then treated as for a phoin^traph, and exposed to uniftw 
„lil, the inviitible Imaeo is developed in the collodion film, the li 
molecular chanue being conveyed to the Biolecular Him, and rande 
■'irtum nitrated, more sensitive to lipbt In the parts where it has been b 

lo the electrical impression, than in the resldnal parts. Hera irf hi 
A molecular change, prwlnced flrst by elociridty on the glass, then ci 

dby the kIobs to the collodion, then chaai^ lit character by llichl^ini 
n Uils time tnvUible, and then rendered visible by the developing c' 

. Hr. Babbo^-e had observed that some ptntcs of i^laii which li^ 
id the onuuncntod margin of an old Inokinu-glsss. and wro Iwdnltg 
tt daslp^ In goid-Uulf covoiod with plaster of l'»ris. sliuwed, i 

■I removed by soft soap, an Impression of the iiold-lvuf device, «i 

■ rendered Wslblo by the breath on the b1"«s. Soiny of the plaM k 
nkiadly lent by him for this evening; and in one, Mr. Grove hi 

n of the backinic, and Iba continuation of ibe gilded d 
Ulfkilly out by breathing on the gloss while In the IVame of the d 
f, and was projected (as were the previous electrical In 

Of the practical recalls to science of tho molocnlar changoa A 
\g the sniject of tliis evening's lecture, a bcaniiflil illnstradon wm bT ~ 
^Ibt phnto^phs of the moon by Mr. l>o la Rue, which aflbrded. ^ 
Id of the electric lamp, Images of the moon, of six feet diametOT, la ^ 

Is of tho moon's surface were well dct1nod, — lhc cone In T/ct«L^ 
one In Cnpeniicna, and wan the rldm of Aristarchui. otwjaj 
letcd. The lirluht lini's, radiiillni: tVom the moiintal 

. A plioliipuph of Ihf planet Jupiter was also shown, In w 
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br Mr. Rrove, Ae lolpscopiir power i» known lo bo Umilwl b^ 
r ihe Bpeeulom "r objwl-ii;liui9,evenas8niBiiiK perfect dpfliiition, 
laee Inverwly an tbe square of the mitgnltying power, 
<d M whli'h Iho mlnilto dolaJla of an objccl liiwoine lost f 
Koir, •sanming » hl^li di-i^TUO or purfuctlon in lutroiiomic p] 
K Bwy be UlnmlnBted to an Indoflnite decree of brilliancy by 
Ighl. With a given telescope, could a better effect beobtalneil, 
S the pbotoKmphlc imii^, and applying microacopic poirai 
by iDSicnUying the laminous [mai^ in the naual way by the 
« IdMcopo? Can tbe addition of extianoons llt'ht to Iho phol»-' 
nit a bifther maeniiying power to be naed with effect than that 
b« naed to kwk at the Image which makes Ihe photos"ipl>i<^ <">- 
In otirn wurlii, is Ibtt pboto^rspliic eye morn Henoitlre than the 
in a pholngmplilc recipient be found which will reglntcr tm- 
rbleb tbe llrtna eye ilocs nm d^Eed. but whii*, by incruwi-l lijtht 
llofring agent*, mny be rendered risible to the liTtnic eyu ? The 
■leued of, which are a mere nclectlon IVom a crowd of analogoiu 
r Outt IlKbt and etutrldty, in nnraeroiui cbks, produce a molec- 
B In pondarsblc matter affected by them. The modiflcatkHU ~ 
dbnpondefublesthumadTes have long been (he anbjecia of 1 
« reMnt propTCB* of odcace tenches na Vy look lt>r [he 
M motler affc«ed by them. Fow, indeed, If any, electrical 
sen prared to be accompanied with molecrdar chongi 
I«ceMni^ addltioDB to those produced by light. Hr, Grove 
ivhuod tbal a dynamle theory, one wliich rcgardx Ihe impoader- 
M nnlns upon ordinaiy mattcm In different slules of density, 
I floMs or entitle*, i* the trued roftreptiDD whJ 
■ agtnu; but to those who arc not willing 
■iDft number of instances of nnch molwular chanw.f alTurda 
Held of promise for future lovestlgatiun, fur now physical 
IT practice applications. 



ilogDoa 

molec- I' 

t, feeb ''I 



iwlntc Is a rAiitn^ of Ihe hi::hly Important dlBcovurlos r 
[. MWpoe do St. Victor, in r.'jtiird to the action of light, a 
\tf IS. Chevreol to the French Academy. 
Ittloni now determined are — that any body, nftrr having beat a 
|ll, ntaSia ut Jnrknai nmt imprtMdm vf l^u liglil. H. Nl«p 
"Th« phospboresccnre and tbe Qiiorescenco of biidlos a 
1 1 am not aware thnt any cx|icrimcnt9 hare ever been m 

Rwbieb I am aboul lo describe." 
tbe dlivct rays of Ihe soa, during a quarter of an hour ■ 
' g which has been Itcpt many days in obscnrily, and of whlfl 

I boon covered by an opaqiio screen ; then apply thl> e 
j'sensiUv? photograph paper, and, after twenty-lbur houiv' o 
t wo shall obtain, iii bliKk, a reproduction of the white p 
rblch, 1q (ho process of hisnlullon, bos not boen shelti 
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light, li b Dot rcproUuvoil. O^naio pngrnviniv nliii-h Iinve Ixcn expa 
light are roiirmlarwl lietKr thin others, uceonlitu; U> tlia nMoni of < 
for; but all kliiiU uI' papvr, even tbu filtuciug inpcr nf Bitisulios and I 
■fitiitr de me, wlih or Without D photut(ra|ihic iltwiftn, niul uibcn, uv tep 
"* — "* " oc less purfoctly after txponare to liRht. Wood. l»or3r, pan 
he lirhig HkiD, are reproduced purfbctly uiuk-r (Ite wnc sbM 
iHM)CM;1>ut melnls, ghiaa,Muleiuuueli,areaot mptulousd. If wm^tMl 
'|f axposed to Die rays ot the sun for a veiy Uiag time, It it auntalod ■ 
'V^ti and tlie inteiulty of thu Impreaaloiui □btajncd by coddki in dnkai 
1» K gieiLt, ihni il. Nli^iico hopes to arrive at a pnKcea by vhkfa, oftttti 
'ttpon Tcry soDsitive papers — as paper prcpnrcd with (ha lodUleor tUnt,! 
>le, or upon the Ary collodion or albumen tablets, and tlcTolopIng 1 
with g^c or the pyro^Uc acid — to oliiulu proors <uSli!L«nUf flf 
I form an orlipani, Trom whli'li Imprexslons oiny ba taken. A B 
nuiAlis Ibr reproducing engravings will thus ho aocurcd. 

FDithcr results of M. Mii^pee'a oxpurimcnlfi ore descrllicd by U. Chevraol 
as follows: 

If we jntenKMB a plaie of flass between the engraring and Ihe ceiultl 
']lkpcr, the whites of (he engraving are no longer fmpiuscd upon it. T 
.lama Inlermptiou of the nullattons takes plmx If wo Interpose a plate 
nlot, or » plate of roek-ciyBtal, or of yellow g\aa» alalneil with the uxiile 
nranlam. Wa discover, further, that these substances arrei-t equally Ika 
bnpreiAlon of Ibc phosphorccccat rays whon phiccd direoily in ftmit of 
sensitive paper. 
An cngiurlng coi-ored with a Ghn of collodion orof golaliae, isrcprodocadj 
It an en^puving covered with a luycr of vnmisb or of gum, Is not 
duced. Ad ongravlDg placed at three niillhueinii)' dlsiapcu fnnn th« *e 
Saper, Is very well roproducedi and if the design Is of a liuld 
Vlll ba tepradni»d at the dlstanue of a ceDtiTnulre. * The Impretaloa ' 
the result of action of contact, ot of chemical action. A colOH 
tagnning of many colon Is rcpnidui'eil \isry unetinaltyi that )■ to taj, d 
acton Imprint their Inuge with diflerent Intcoxltluis, voryinK with t>m 
'(AaiQlciU nature — some producing an iuipression which Is ytry tUU 
vliQM q^ers scarcely tint the Bcnsitlvo paper. 

b ■imihu' Willi characters printul with dlBTerent inks. Printera' bi 
whether It be tnch as is iuihI wiih typo or tor copper-plate priuUnK, and I) 
ordinary writing Ink, fonnoil of a solution of nut(raUs and lulpbata of tiai 
do not t;lve Images; whllu rertaln "English inks )j^re ImprcsHiona aufltdeoi 

■tmiljc" Vicrifiod characters, traced upon a plate of varnished j tilali 

or covered with cnaniel, are Imprinted upon the sensitive paper wilhontM 
lain itself leaving any trace of its preacDce; but a porcelain not covan 
I frith varnish or eoamol, such as Htmil Maa or " 1^ Jidlc de taolm," pmSmB 
atUelit Impimslon. 
If, after having exposed an engraving to Ilic light during one bodl^li 
L IVPly It Bpon a white card which has remained In ilarkueu dutlBR aoa 
I dajs, and if, after having lea the en^ravinj; in contact with the caitl darin 
J twentf-four hours nt least, we put lAe card in itt tarn in contucl with a leaf i 
I acnritlre paper, we shall liavc, after iweniy-fuur houn of this new coawi 
] s reproduction of the engraving, a Utile less viHlbte, It Is true, than If U 



• Die millJoielre Is 043037 of sn ^aglitlt tm\t. 'V\ic uuttuAiti 
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iiiDrnTlui; luul been :kti|itiiMl dliPcU}' apoa I 



: pnpcr, Iml yul 



W'bea » talilM of tilack nuutile, Uglitl; ttrcwn with wliflu epote, aftar 
. > iiig l*i:ii ei|n.»i!d tu tliB li(!lit. Is applied at onm to H »™8itiTU paper, lbs 
'.LID pnru at Iha inutblo ouly Are iniiirinml upon the piipor. DdiIst Oio 
lilt MDOitioaB, a ta.btut of whilo chBllt Will producs a nciirdlile iDiprauioo, 
lulu m tslilct of cbartosl will produw no sniJi eObct. Wlicn a black ood 
liiro teiiibcr haa been expoited to Iha sna, and applleil In daikncas lo k 
itiiiiTo turfaco, iho white piuu alone imprint Ihdr Image. Tba featber 

; .1 ponvl — red. grean, blue, and black— has given gcarccij any imprOt- 
:', anlii); u if (he feutber had been blauk. Certain colors, however, llavQ 
: : imccE of n voiT ftwble action. 
I j^petimentc have been made with textile fUbrici of different naturos and 

^ Torknu colon. TbulbUowlngero afcw of the results; 

Cotton-^ TFAiff Empreflsed the aeusltive paper. 

■' Bmutn (by mailiier lud aluniiDii). Notlilnt; f^vcn. 
" VTuIrt {bj mmirjer. «inmlo», uid imnl. Mcaroeiy anything. 
" Kdlby lachlncal). Kolblng. 
" Turhrj/ Rt*l (hj mAddvr a 
>' iSuiuR Bl<u, apoa whili 
Ilia bflit imprcHJoti. 
" Bw (by Indigo J. Nothing. 
" OUknoi) (by pecoxidc of icuu). 



Uoen, tOk, aad woollon rJotha giwi equally (Ufferciil Impressions, accord* 
inti to the fhemkul nature of the colors. 

M. Xi^puo calls parlicnlar attentlun to the fullO'niQK experiment, whivb la, 
as bcaayti, curiom and Important: 

We take > inbe of metal — of tin-plate, fi>r BKarople, or of uny iither 
opaqtie suliBUinca — closed at one of its extremities, and cover the interior 
with p«|ier or white card ; the opon end of the tabo is exposed for about Kn 
III HIT la the direct raya of the sun. Then apply this open end to a Bhwtof 
■ usiiiTo paper, and pnjBWTe it 111 thiiBialo for tweuty-four hours, whett tbe 
I'-Timftin'ni'e of the tube will have designed its image. More than llila. ^ 
'..< mgraring iipo* eJiinii fiapiir u inlrrpoted btlatm the lidie and the JE«lClee 
inper, m jfwf Aa tame rrprwfccerf. Reprodnecd, bo It remembered, by ttw 
ladhulons which have been absorbed and redeveloped IVom the interior C>f 
Iha tube. " If wn close Iho lube hennetlcHliy as soon as wc cease to expOM 
It lo Hid light, we nhiUI preserve, during an indeHnllo lime, the fuetdtr Of 
■»dl«ioD, wlilcb (he inBulatfon has commnuicated, anil wo shall see that this 
it maitinMloil liy tliii iniproslon produced when we apply the tube npon • 
wnniUTe paper, alter Iiaving removed the cover by which Iho labo Wu 
clo*cd." 

Hitfpm thca inibnni ns that be has repeated upon images formed iRtliO 
aniittr»-ob«cuni similar expetimenla to those whitb he has mode wltb die 
■Unet llitbt. A piece of card which had been kept in dnrkDcst was pUtod 
Id tlie camac»«bscuTa for aboat three houn, and on it was projected aa 
InwAebnllUntiylllumhialBilbyihesnn. Then thecnrdviaapiiSaJiomullitt 
ftftr, and aAcr twenty .fbnr hoars Ihcro wni obtained a reproilacllon of tho 
ptiiiiitlru Imnue of the camera-obsciint. Thcro must bo a long oxposurs to 
obtain »a mppiff labia radull. 

mat, Bomo few yean tUwc.yrtftwawt axan><Bgj 
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uUeotinn lo same pecolliu- cDuJltlonii of li^lit, to which he gnv* (lis naa*i 

L Jtuontatct. M. Niepoe bw muiilc Bcvcnl cxpurimcQU vlUi taliMMMI 

I wbfcli pOBsemi ibis pwullur prapDity. A ileiign was tnuvil npon » fhMII 

* whiM pNper with a goluCton uf tolphfttc of ijutuiiie, cms »f Die mont llBM 

enl buJica; the paper wac Ihen exposeil lolbe Bun.uldnutHeqnontJf J^fBl 

a Qie sensitive paper. The fluore*rei]t pona wcrs rcprodttrnd In Mid 

inch more Inieiise Ihan thut or the papi>r apon which the design « 

Ibnned. A plate of gHaaa interpoeed between thu duai^ and the mmM 

I paper prevented any Impression. A pints or t^iHS, colorod ycllnw bjll 

~ le or onuiinm, produrod the lome oflvrt. If the d«l^ In anlplMi I 

I ifDlnlDQ has not been exponid to light, nothing is produccil upon tbe pouW 

,«■- H. Nidpre tlien tells aa that a donlgn tniMHl with phospborm Bf« 

paper, will, without being exposed ici llgiit, imprcm tctj rapidly die mmWi 

paper- Thla iniprcaBioD is, bvyonii nil douln. due to (ho formation of pi 

phlde of ailvcT — It ie a chemli'ul rbani^e qnlie indojicndcnt of Ui« b) 

effbct, and has nothing In common with the other phen ~ 

however, that the rame offecu am pniditccd by fluaie of llm«. i 

phosphorescent by heat. 

Sorb are the principal matters to which U. Nidpr^ now din 
■nd If hlc rcBalta are conflrmed by IWtlier experiments, they m 
efasngo our views of Inmlaoas mrintions. 

Addenda. — The details of tbe method of reproducing entrraTingB by mCW 
Of tbe rnpor of phospboniB, allnded to above, ore i^rcn an (bllows la U 
OMiB«(Pnris): 

The oncravin g to be copied Is exposed to tho vnpors of pboFpbonl« ban 
fng slowly In the air. the Bhadows only absorb tbe Topore; a ahMt of MM 
tlve paper prepared with chloride of silver Is applied; iifler a eonCMt Ibr 
quarter of an boor, tbo cnjn^Tlni; is impHntcd npon the paper wltli fhX 
pbnet of silver, which, when strong enough, reslBis tliD notion of Mn 
chemical agenn. Tho best mode of operating, consti^is in placing tl 
engnrlng in a bo:t in fVont of a sheet of pasteboard, covering oneridei 
Ibe box, whose surface has bcnn sulllcicntly Tubb«d with a sUck of lAC— 
phonis. Tho pasteboard most be rerubtad for each opcrBtlon; ftir ff l^ 
phoipHbrns is red, it produces no effect. A sheet of water of a. Mntlmtt) 
(0-4 inch) or mom In thiclcncas, does not itop tho deposition or actfa 
the mpon of phospboras. The action is exerted on tbe s«DsitlTe | 

n through iiidia-paper; that Is to say, that if an en^THvIng OT 
ta laid upon a sheet of sensitive paper, nnd these phiced togciborinUw^i^ 
In fhee of the phosphorescent wall, a negative image of the engrnvfaf; iM 
be obtained, as if the shndowi had behaved like a screen, and the llstit ~ 
allowsd the vapors to pa^s Ihmugb and impress the sensitive paper. 
If tbo esposnre be too long prolonged, the shadows will also impreat ll 
It over the ground. The vapor of enlpl 
I BOalngons elTects, and idvca an [mage or rcprmluctlon of ll 
n In sulphurcl oT silver; but Ibis Image is not stable. 

LUKAB AND STELLAR PHOTOGEAFHS. 

it meeting of the Royal Astronomical Society, Mr. De h 
oxhiblloil a great variety of bcaaiiful pholoRrapha of the moon ai 
% iJiruuKh tho aid of a magnlfjiiiE (^a»B cit -rowNEJiiBiii ^■w< 

w^*«**j'>«*!°.'" ' 




WhtiB on the tiit{}cfl of Innnr photoprnphr. Mr. Da In Rce begcod lo dlroct 

■'.. aC'iitioii of tlie BuL'icty lo one or two pi>iti[Bi?f pbysiral intia^st, which 

'. !..• riiir> ■lAUnl; [HunUun tliu liuiiu- eiinuiti IiutIii)! opUcully cquaJ liilen- 

<!, ilu not pnxiuco equally brilliant policive anil equally olMcrm 

n-uiona; Illo ■ftlnir rays ore evidently iiol olwnys In propor- 

lil'.iiainuiD^ reys. Another curiong fact, wliicb lie thonglii bs 

' :n:ida QUI, Is, tliBt thoBfl poHlons of tho luniu anrfkce wbldi m 

:Liiiiiria[i;J by a voiy oblique ray ttom the inn, do not produce an equal 

tiiH-t on tlie «eiuiilTe pluio, thouijb ihoy are equally bright to the eye. finch 

I T'liilionienun obtains during the aftemooD iu teireslrial photography, whan 

iliuauii'a rayi reuch uB olillquely tbnia^ the atmoapbora. TbomooobM 

iu> vUjbto BUnovphere; neverthclew, tmm Kbatever cause it may arioe, that 

portion of Ibc moon which 1« Ulumlnated by on obliquu ray, dooa not pro- 

u « » comsponding elTect on tbe acositive plate which it doea to the eye> 

Bv pa <ng p]inicnlar atlendon to the state of the collodion film, he had 

n n uccMsrol in redncing the time of expoauro, and had produced 

nly of tho lunar surface, but aleo of Jupiter, in fVom llire« to 

The pLotographg of Jupiter atiow hia belts remarkably w^ 

r the phoiographa exlijbiied of the moon, he thought It would 

1 iravo great promiao that at a ftaturo period photography sill be 

K 1 re 1 Ilie only correct meana of mapping down the lunar mifhce. 

en we «h(iU be able to obtain collodion flner In grain and atill mcHD sen- 

«, It will luperaede haQdnliBwing altogether; and eren now the r«aalts 

oinod ara much more o'.'curato than anything hitherto done by mapping 

uutd-drawlng. It ia nearly impoaible, by micianietrical meiunrcnieii^ 

y down oil thedetoib of tho moon, and much, after aaort of trlangulv 

ha« 1 be filled up by the eye. The work la tiki laborious j and the 

in o<ii map of Beer and Modler, wonderlblly accurate aa it la, doci not 

1 1! n iitlona of abaoluto accuracy in all the minuto poiuta of detail. 

i b t I roceedina; IVom Jupiter poiiacesed considerably more actltUo 

pow hal of the moon, In proportjon lo its Inmfnosity; or. In otbar 

r. 1 u^h the light or the moon la at leaal twice ns bright aa that oT 

1 \s actinic power wonid appear to bo not groaler than u ftora to 

r 1 to 1 It ii not improbable Uiat the blue tint of Jupiter may haro 

ctUine tu do with it> phoioevnle power. It may also be staled, that tb* 

k 't parla of Jupiter's aurlbce cama fully out by an expoiuio which did 

aulllco to bring out those portlooa of the moon aituuted near th« dark 

an I ro iscqncnlly illnrainalcd by a very oblique tay. 

Mr r>u lu Rub alao staled thai ho had compared the pbllogenic power of 

tLT a I Saturn, and that, on a recent occasion, he had turned the tele*- 

n niclv on ench of Ihoso two planeia, and found Ihat to pruilnrq 

u>l InteiiBily, the senaltined plate had, on the arcTHgc, to bo 

conila lo Jupiter and alxly seconds to Saturn. Hence Uin 

from JnpiTsr nn> twelse tiinoa more encrBotic than those ttom 

flint nniloabtodly, in a gnmi mcusiue, attributable la IhB 

incv of tho formor plancl. 



w J. W, Draper, la a p.ijicr on tho mcnsnrctnpw, ot ftve ^ 



I Hi ANNtiL OP eciEKTinc rHacovKKr, 

L IKili€ts luutlnilHrly Ills notion of liRlit upnn tbo axulitlc of pcraxlda Of ka 
ftTbe|[ol(lcn yollow soltiilcin of Ibis salt niidcrtw-'s no chiiini;^ wliMi kaff ' 
flood dHricnen, bat on oxyioKHre to a Ump or to itnyli^'lu Is derompoMtf wl 

■ «Te)utfc)Ti of cbtIiodIc oclil uDd pecipltudon of oxolnle of Che pmoxltbitt 
Vleinoii-yDllow powder. In ninli^ht it Dflurvotcei riotently. The htAlRS tf 
I ^ ofpodally acHve fn pnxludiig this cflbct, and underlies •faaorptlal^' 
I tataf 10, since n lunbvani wlikh hot pused tlirough one Urer oraolnllCB 
m liickpnbia of sffK^tlng another. The natlior points oni gereral mellMHki 

■ mpkiylni; (his n.1t in phntometr}', the most advonlB^eouf of vhich t» tot* 

■ toet RDd measiue [he qimntlty of rarbonic arid abcorbed [n ■ Kl*m <te 
l-Tbe iolullon is HQfRdenlly scneltlra fur all ordEnary parpoaes. When pm 
I tuultlrcncBS Is refgnlreiil the author rFcommonds the use of the lIlboDOtMlt 
I Inyenieil hy him In 1843, and sines employnd, In • modiflcd rbrm, by Boi 

I ftnd Roocuc. 

I IMPKOVEMEKTS IN PUOTOGRAFHr. 

I Snni(i"i™™n/PAo*'3™jjMeBrtiy»Brt, — ThcsL-nHilivonuia iif the rrtg 
I uwd in pliologrnpliy Ih wvll known. Hot there aro others more sensitive 
L which often tntorfiire with piiotogniphic rosnlli. FhotOKiaphera are k 
I tluU they do not snrceed well in the Ticinity of a pcrfainery, and AA< 
I tko effluvia ftom the hand that has liowi rtvt with an oaaonco, will pw 
W ancceoa when it via thought to bo anre. U bus eren l>een aapponeil 
I dear weather, when the utmoiphcre was IHill of vegetable 
I Ta]Mra drawn from the soil by heat, pholocrsphs do not sacn 
I and that thmo loflnaoiKa lousi iw aroidod for the Bnest reeolta. 
I tin emanations tmia the toil and plantB arc thcmni^lves sensltlv* m ll 
I elwinical rays, and more wi than tbo phototn^phlc rcsgente, etpeeititr M 
I dde of silver; and honco, as Rir as ibcy are not deslroyc<d, may monOfMH 
I the olioniiCHl action. 

1 Theie thonRbIa ore soj^giatnA by a ttict recently made hcown tj H 
I Imtt. He had always bad perfert enccosii: hut afterwanls, ia spite of i 
I precaution, failed of p>od picciin?«. After loni; seoklng the cans^, be ttiui 
I 'itoimd lluu it wax owinif to hli room bcln^ near a EtnreboDse of " Dotr N 
f DibI," tor economictd uses, — the eflluria was injurious lo (he ptwuwaft 
I Uqnlds, the prindpnl of which were nitmto of ellver, p.iTofrallie add,* 
I )iyposnlphlt« of soda. He mured to auotbcr place, and had no mon dl 
I Ctdty. 

I Ifoai applleation ofPhotngrtiphy, — M. Porsoi, Profbssorof ChomisnTttf 
I OoniorrBtoire de* Arts ot UCtlcra of Paris, has just pablishod a nwM Mi 
\ entdft dlsoorery of hb, by whieh photoerapby may be applied lo tlia m 

■ menlln); of silk stullla. The bichromate of potash 1b a Hobstanee nmnMC 
DMd la photography, being extrnmoly tensltlva lo light. If a plocaof ■ 
nnir, Impregnated with this sail, be ex|)oaed to the rays of lleht penetnA 
Iluoutch the anurea of the window-bllnda In a cloied room, the polnB «A< 
the stuff has received these rays of lichl will aSBum« a peculiar ivddMt til 
tfow, suppose a piece of metat or of alrong paper to be rut out after 
petlom, and to In laid upon a rilcco of silk prepared as before; ife^voaM 

r, better atill, to sliiiplu duyligbt, the ponem will tie reprodneed 

kfewiiuouila. Tbo pale red, which (ho parts acicd upon by the light Mwiri 

' jMUDaocnt that nothing eitn dFsvroj \(', iMa^ , M. vVA '^x. ^<Ch« 6(A) 

jgadikr, c»mpi»chr,etc.iinat mae i.iaa»a»«ft,M&' 




KATCRAl. PBtLOeOPHr. 143 

■noiliry the color of (liiHW sulHUncei In nlxioTbinff it. The incp<>rltni.'nt 

Tj 1 1 y t« Tnriod as fullowa ; Lcl B fern lonf tw laid upon n piece or prcpiired 

mill kc)>l flat upon it by a pone ot glaat; Ilicn that pnrt of tbeeilk which 

^lUH.-u.'d lij tlia leaf will reuiln iu oriiciniil color, vrhlie all thtirastwlU 

1 1 u the impnuaioti of liKhl, na aboi-o dtucrlbetl, fonuiii); the grouu J on 

h On 6i;un of (Jie leaf will appiwr in white, K'aj', or whatei-ur other 

■' the xllk may have hod before the operation. The ricbe«l pallenu maf 

. Iu oliiainod on plahi sillu, and at a comparstivol)' araall oxponas. 

i''ii'fi>i/rii^i'e Smunds, — MM. Armcngaad, In the Genie Induilritl, an- 

u-iuiuL-o tbnt " the MM. Brader, of Nenfcbntel (Switzerland), have discovered 

■ vtvtwis by which pliotojfniplia mar be developed on wlilto enamel, intor- 

ponuol bf vilrilicatlon, and cavered with a glaxe or giau aleo melted and 

Lncoiponial wlih the enamd. Thoj apply the a»me proccsi also apon 

nctAlasod wood." 

Praelital Afpliratiaat qf PiotopT-npSy.— During the Paris exhibition oT 
18:16, ftome of the non-commlwioaed oScen of the Uoyal Entiineon who 
wo* employed there recolred inatniction in photo(rrnphy. and on thslr 
IDinm to EnKlood ibolr knowledK» thus obtalaeil wan tamed to a prwnlcal 
w« by Colonel James, the director of the Ordnance Survey, In making' 
icdilctlunn of ihe rarioiu maps and plans r«|alred in tliat worlc. This is tba 
ttiuliutance of the adcniiSc uKe of photom^phy ou a large luuile, and aome 
Idea may ho ftmncd of iia Importance from the fact that the easing In thie 
)lvm only haa boea not Itv Hum £'»,000. 

Knre ihun, a eyatematic coarse of instmctJoD In phoiogrsphj hn« been 
ijlmi to non-uommiMioaod officora in the English eneiDi<er corps, and 
tlii* conatant aiipply of men pniPti«»d in the an la maintained. Theae are 
illltfiliueeil in all parts of Qio world, wheiD a detachment of cngiaeen la 
■—!**"'""'. and the ordora to olDcera commandtnn; eompaniea to which pbo- 
lu^iraphvr!^ an) attacbed, un, to send home, periodically, pboiufcrapha of all 
■oika In prognvw, and to photograph and transmit In llie war departmeDt 
limwlii^ of all olrueclH, eltlier valuablQ in a profesalonal ptiint of view, at 
< i-rtaibi; a* JUostroilvu of htatory, ethnology, nucurol bisiory, auilquitie*, 

"■ IP J'knlvfr'tpliic pnxtu for (i* Priiaitig of Pmilire Frooft. — A piece of 
'<i|i]iur ia diwolved In eoliihuret ofcarlion, in the proportlona of Iwenty-fivn 
purts of Ihe former lo noventy-Hve of the hitler, and tliu aolutlon ti than fil- 
Uiwil. Tlio aolulioQ in cufflcieat quantlly ta poured on the paper, which it 
aliakcn quickly In every direcllon, in i>nlor that It may spread e<]nally, and 
^i^iuli of opaqno aalphnr may not funn. The pagicr thua prepared la kept 
in tliii dark. At the n^qniied moment, the paper \s put xtaiXtt an ordlnarji- 
nti^allrv. and oxpoMMl to the ll(i;h[ fur Iwonty-five seoonda to a minute, oc 
lite nilTiiKoi' on a dark clay, When token out, nuthtnit ia aeun on the paper. 
NotJilTii; oppean upon the Surface of the paper when it la Temuvrd from 
Ibe alidr. it ia then put over n taorcnry Imlh, at ilio bottom of which ore 
pl«w>l huviv grauiR uf thia metal. The aulphuHaed pupiir from tlie camera 
It li.fu I'lpoMMl at the dbiunco of eight contiiueims aliovu the mercury 
(whirli if iK-ikicd muanlluic), auatained on a l>ame of paper funning a cover 
(U Ihv biitJi, on the under aide of which, with Its face lu (he mercury, la Iba 
prcpoml paper. The vapor of mercury combinoa with the |>ortiona of auL- 
(ilior whIcJi hove re««ived the inlluenco of the tun 'a rayl, forming a ycliow- 
t-ti bruwu ■nipbiuiN oF mctciay, which poi&ctly lepioiiiicw (^a Avun^atA 
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10 linprcsjiDn. The pii^turo la tUcn pratcclud by a Tilu of 
, •Ibumcn, Id prFBvrv« lu 

This l» ttiu proccde of H. SnInioD, of CbxrCnv. 
Me OruK't nan, rhtup, ami jnrmatitnt pnntH in Phologri^y, — Tlie 
ucMint of n now proctsa (br produiiing cheap and pcrmaDcnl phc 
wltiiunt employing either ■llviu' ur gold salts, or (be nuxIoiM brpuMdj 
Of WMlft, was proauDtcd to tlie British A88uciBtiuii,iB38,li;H'- W' " 

" Tlie labore of the cominlttEe appulnlod by the rhotognpblc SiMbg 
London to inqalre Into the eaui;e of tho fading of photogn^lu, alUf, 
dapao oC two years, haro only uDouTiiod to this: thai pholO)(raptu of si 
'dnd have oil faded; and that some of ihowof tlic kind thUiuiT«* 
hare Dnaccoiintabl.yfb]wl— the Bad preaumpliunbeln^.tlinl Inim 
photogrnclis produeod in tiio nsnol way, by themeona of chloriiteoriOf 
and flxc<l (as It In called) by liypomipbite of soda, will pcrkh, 
•Idawion*, and the Oict of n priw bclnff otfcred by a French 
tbu dist'oveiy of u praivss for printing pbototn^plia <n rarlxm, M!| mc IQi 
pcrlmant In that dlrwiion. But my cKpcrimcnu with raubon mail mk 
plgmuiil^ bd me to think that no material appllod mccJiflnically, of i 
not be made to take tho fihope of a dye or eliEoileal Hilutton, m 
wrw Kive reHiilts with the exquisite hslf-tlnti of tbe present beandAd ! 
perbhiiblo process. The jihotographlo properties of b!rhronial« of paf 
wore pointed out byUnngo Pontou twenty years ago, giving pbotc^nplu 
ft pnle, tawny color. A pieec of paper u washed ovar with the satunccdw 
Soik of the bichromate, und when dried In the dnrk ia of a light yellow oOl 
■nd very aonBitire to light. If a negative photOKraph, or a pleoB of IHI 
a leaf, be pUt'ed over the prepared paper, and put in sanshlne, In ft new a 
trtea B peiikct Impression of tho object is obtained. Tbe light dtukaa.l 
color of tho bichromate, and renders it Insoluble In water, while tha JiU 
colorwashes oat from tbo pans protertcd from die Ut^il liytbelaMVla 
ir neKative pbotograpb, hi the rase may be, Rut pleiura of tbii ' ' " 
Itttio or uo practical value; for althounb tho lights 
^ I)lni.'k sbodowB are only represented by n tawny shatli 

hs af^ a proccBB wob paiunted for decpenbig thcM ph( 
I bwtiiU! then with gallic acid and a salt of iron, whirh went by tbe 
' ~ "n'a process.' I tried liiis process at the time ou-urding to Uio Wpte 
n of tho patent, but failed to make one SBtlsnicliDry HpecboHO. A 
WBUted ovorything that a good photograph should have, — pore liglltt,d{ 
balf-tlnls, and deep shadows, — and ae I romid that others bad not tMUiH 
itteoeBsfUl. I abandoned luy experiments. But In theconneof nmlMr^C| 
bnents, a year anorwanls, with carbon, I was strack with tho fact, Ibtl 
drop of a solution of bichnnnHta of potass ollowud to fall on a pisoe of xt 
pnper and anerwards dried and exposed to the sun, when washed wlA &m 
Hon of prato-sulphnte of Iron, and then with gallic acid, while ibA a\ 
Iwcsmu perfectly black, Uic smronndlng white paper was unal!GDCl«d t^^l 
Uquldsi Knowing the photographic properties of the bichromftte aIrM 
dMcribed, I believed that this might be the foundation of a good 
gn^ihk process; and that if the bichromate could be kept ftum paiMi 
Ihe porei of tho paper, by being kept on its enrface, the duRicIs of 
procesa might be atoidcd, With this view. I iK'gan by nuing the p 
thopnpurwithnlbumon, and then, to render It insoluble, Inimeratngthi 
'wr. This, howevur, did not buchbt. Col ok It ■Ruuld be ted 
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faint I took to dtsTOTer what wuiilil not do, and to find In what 

id In wbal order tliu riglit miitGrtalo cunid tiolK'st applied, I wiU 

10 formula whioli I httvo Bdopiod, wid by whicli the epcclmenB 

lo WETB produced: — First, tube tliu wliitc of ei^f.'s, and add 25 iter 

>r a saturated milntloa or common Bait (to bo wull tx^l up nnd ullowed 

la); float the patiur on lliH albnmcn for thirty seconds, and hang up 

SuroDdlj. make a Mtnraifd toliitlon of bichromate of potsM, to 

k liu been added 2£ per cent, of Beaufby's ncetir acid. Float the paper 

n Initant, and when dry It U fit for nso. This muil bo 

ilotw in tbe tSatk room. Thirdly, expose under a negative, in a pi«unn 

iiiir. In tliH ordinary manner, autil the pleturo ia BDlfieiuntly printed In M 

.' ' ileiiiil*. — bat not orcr-prinled, ae is nsuol with the old process. Thiin- 

iiTw nut mors thanhalf the ordinary timu. Fourthly, Immerse the plclorea 

I a vvMcl of water In iho darkeood room, — ibo andceomposcd blchromata 

II.! oRiamen then rcadity leaves the li|;hls and half-tiutd of the plutoTe. 

■ iiAii^ tlie water frequently, nniil ll comes from the prints pure and dawr. 

i nbly. Immene iho picture now In a saturated solution of proiOHtdplmle of 

in In eulrl water fbr flvo minotes, and aenin rinse well In water. Slxlhl)', 

utrimu tliopictnrcs aeain in a siituralcd solotioQ of ^llc acid In eold wntor, 

11(1 ilie colorwllUmmediatelybrcin to ehanco I" "fine PuiT'e '>''"*■ Allow 

11.' pielore* to remain in this nndl tbe deep sliodows show no appearance of 

;l c veUowblehromtttc; repeat the rinsing. Seventhly, immdrso, llmUty, in 

'■: fbQuwing niixtnrt ^ PjTognlllc add, two grains ; water, one onnce ; Bcau- 

' ■■,'•< aiTtic acid, one ounee; saturoled solnlion of acetate of lead, two 

' ' Lms. This mixmro brightens op the piclnras marvellously, reslorinK the 

:htt tliat may have been initially lost in the prcvion? parts of the process, 

pv^ni; the sbadowf, and biiaging ont the detail ; rinse, linally, in water. 

.11.) llio plerores am eomplete, when dried and mounlt-d. The adrantaKva 

■■■< ! bla prorci* may be briefly ttated as fbllows : — First, as to lu economy. 

Iir.jiu.-iic of potass, at 3d. perooQCP, Is anbstitnlcil for nitrate of (QrerU 

111.", Secondly, photographs In this way cnn lio produced wltli 

:iiy than by the old mode. Tlitrdly, the pictures lieingcoinpoied 

111. it«rialE which formthoeotistilaent partiof wrllbii^Ink, it nutr 

.1 jTed Ibai they will hut aa long as the paper upon which the; am 

(■''iiufiii-T'i mode of preirrviiig Pbolograplii on paper. — I dissolve a certain 
qnantlty of the gntta-perrlia of commerce in the Colfu benzine. I decani in 
B few days, lo as 10 Imvo Only tha dear portion. I plunge my paper, aheet 
i>v Hhcec, In tills i(iln(Ion,and witlidraw it almost Immcdialely; lben,haliK- 
ifi^ II Iiy a romcr, I let It dry. I then present these sheets which contain tba 

■iitn-penhft »«a powder, but not as a varnish, to a good Hnt. The grain* of 
_-ifta-per<^Iia nnlto, and cover the fibres, forming an interior varnish wbloli 
I Ticorly impcnucable. 
I olhitminlze tliii paper which has lost none of Its transparence (altmmen, 

">: inln-watcsr, 3fii uhlorlile of sodium, Ol, I dry it, and rentier it iejulli»e 
' , u w>Iuiiou of 19 p«r cent, of nItniLu of silver. I allow It to drip, anil dry 

'. by a (jeittie Arc; I prodncc a positive In the nsoal way, and Ax It by 
ll 'noculpblte of soda at 10 or IS per ccnt.i but this operation Is so mocli 

iirlrl>[e"I, lliHt in aftwrainntcB tbe proof Is fixed like one on glasi, andof » 

.. iiitifut nepiallnt. Nothing prevents the nEc of chlocidi) of (^Id, if that If 
ircd. Tig mtfAiugntv be <IoDe in a qnartoi gt (iiib'»u,Va,s\tim^f\*M^ 
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lug (Void lirclvo in iircntT-riiur hnan, nnil ilio proof !■ of mliuiralilu a 
pannoo, the paper nlao keeping all iu wblivneu. — Cimp''-' Rradni. 
Platif-lAUioyraphg.—Thii luuao bM Iwcn upplinl lyy iln- Alafx 
Itestn. Cutiiog & Bcatlfonl, of Uoslon, to a new nnd l)i-nuiii'til iiiiiliii 
Hie photographic art, which la ariilcntly dcsiineil ui revulutlonkxc, in 
■Dcasure, the onlinar; procGsaea of lithogniphy. The raqul«ite« ft)r the p 
ducttonorihecHbctare, inihaliraiiiuiaDce,HwcU'grcniullllboBntpIdot' ' 
■ml & KlasB negative photograph. The stone, by a pocnliBr trestaneal, W 
ll mUlj the diSForery luclf, and It jel asccrot, Is prepared In n ftrw n' 
tanceiro tlio photographb: Impression, ibroagh (bu gloM ncgntirv, bj ei 
a to Bun-li);ht. The etone-picture con then be wafbod, inked, uul 
nlwr of photo-UlhosTsptu printed tmra it apua jUkper, bf muaiu of dj I 
nnuU Illhographlu laees. Ims)^ maf^fiod by tlie mlcrosrope, wlil Hmnltf J 
utB of the camera upon a prepared »lonc luifaro, an depicted widi wcBOT 1 
, fill Miairacj. The value of this discovery, as applied mcnil; to tho UMUV ] 
(IW of buok^, especially ideDtiflc treutiBei, Is obTloos. 

The Fmnch Academy have rocently received aome InlercsUni; memoln di 
(nbjvcta cunnocted irlth photography. Id the ramcra obBfnra. wbieli it 
tuunlly employed in photognphlF opemtioni, the ot^jccts dnicuwnotrpol an 
tmcod by the Eun on a plane sorfiice, whose extwit (being iMcvMiirily rr- 
itmiuud) corrcaponda to a Hold of vision vihii-h cannot well i^ver mure (bin 
thirty or thirly-Uvo degrees of angular space. So, too. In the art of ill;a«- . 
Ing, whvn tlio diBDgtiisnian would represent a srtnv on tho pIuM, be tiA J 
oaru to restrict it to the same limits, as they iacluilo all thoobjecu mtimfi-'l 
able tu tuko In at the aanio lime, vrlthont rhanalug Its dlnictiotl. But ItttJ 
desires to depict a larger portion, or rather dU tho objects vhlcb tB^'boti^M 
In every differoni (lireutlon fVom a given station, It is evident that liuM*Al^| 
bUng a plane siirfacD,he muat take the interior a orf^ce of acylimlftrj (l>rW^| 
Obaerrer, being placed upon (ho axis, will discover a anilable dement^ ^H 
wluuever side ho may look, for tracing the object snpposed to be piMcd I^M 
the some direction. This sort of cylindrical picture, developed in > drMl^l 
moaner around the spectator, is called a panorama. In 1815, a phdtQKntff^l 
niliued Martens, published a method for obtaining, npon (ho doguemm^H 
pbtto, and in one single operation, iwdeml-panoroma of exterior vlewi. 'I^^H 
plate was cun-«i Id a dcml'cyllndrical form around the optical fentie OP i^^| 
4>ll(|ectlre, which being placed on a vertical pivot, was diroctod fn socceul^H 
tn UM dllTerent points of tho horizon, carrj-Ing along with II a dIa^lrB|n^| 
I iMHTingan aperturo with vertical edt'es; in this way Uie dilTeti^t poRloiii'^| 
ttM phtla were alTbcted in snceeseion, so that when once the proof wat esfl^| 
phUd, It represented all Dtyerts visible within an ongnlar field of ISO d((M|^| 
IlU aeenea obtained in this way by M. Martena, were I>enutini] linla P<^^H 
mmM ; but the objects were reprosGnted In il in an Invone order to that mH 
Mmpfed in nature, and, unfortunately, the geometrical coniblnaljoa on Vnl^H 
tte method was [banded, pievented the operator from restoring ibe 6V<(^| 
Id Ibcif original position. Had the operator attempted to place a mfwtt^H 
ndnw before the objective, bo would lustanlly have disi-ovcred that, dnril^H 
tlia evolution of the optical system , the clunds would have assumed ■ rIhU^^I 
motion on the pinto, which wnnld bavo rcndeml il impoulble to MJn |^| 
daKueireuIypc. Besides, as more daguerrcolypee are taken on glaiarllU'll^l 
BWial at the proacat day, and as It la Incotivetiienl lo bend a pinlie of glH^| 
^l^tfirmii'ii^nkHia method gtiiAiwUVj fcj^v oaMat a*a. '%>^wc«jn^^| 
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^melhod.rtdisol liy M. Oorelln, an enjtrncorof the mining acliool.whitJi 

plnelr Miru the prolilem. 

^beu lb* operator lakes n vieir on paper, ttie tIew ia roTereed nUnnllr. 

A ibnple tranafcT to another ah«t. Tliercfore, Imai^no an appuabis 

IS to tnrn on the horizontaJ pliuie wliich supports it. Mid 1w 

nrc towanlB any point of tlie horizon. WhUc tliis motion !• 

(ahTn^ plneo, tbo exterior ol^ectg rcpneentetl on the Kround ^iasii ehangs 

plniis In the niuno dirertion with the head of ths objective, and If the scrcoB 

i> anilably amuignl, Iho opernlorivill be able to move it in euch a manner ai 

Ihat these points remain ut tha tame polula of the image dDrin)r the wbolo 

lime thuy take to cross the field of vision. As thin movoment is indeflntt«, 

ll)e oiwrator may in this way sweep the whole horison. To step from tllb 

rlmpln obnervatioD to the proctlcol rcnll/allon of a punoramlc apparalus, it 

i- iicccMory to nnd the mechanical ronlrivinct; which coordinates in the n- 

iifircd ratio the niullon of the apparstas which sustains the gloss plate on 

' tiii-h the view is lo be secured, and the motion of the whole appuatu ea 

'~ plane. Knw, It la easily demonstrated Chat the motion of the screen mtMt 

'i' nuch (bat iu plane mons without slipping on tho ideal cylinder wtdck 

^.-icribcs the mcnn vertical line of the fbcal plane by its moiloa ntand the 

.; . tlcal centre of the objuctivo. If this motion of the scnen could be efAwteil, 

' I' li of Its [loinls nonid describe in space an evolvent circle; If, therefore, the 

. ' o'rrnl Is tnalcriatly contracted, and secured on the base of the upparatni, 

...I ii,,. '> ^'!%nralna which contains the glass plate is fiistened to Its od;^, m 

"■ lis cnnlonr, it would ncoeasarily constnntiy oozapy a position 

I ,i>snT« Its relative steadiness to the Imag^. Snch is the el(ti;«ilt 

'l"<-ieduid pracHtcdby M. Garclla to obtain, on n rigid plaice* 

' iiion(inle views as the operator may desire. If the operator dace 

tdc view obtained dlrwily in the camwa ohamrii, ilie Imago Is 

priigrcssivdy, band by band, on the inner snrfoce of nBuppoml 

ii.ih coTTcaponds exoflly with M, Honcn's real cylinder. Bucif 

'< i.:rcrse the objects at once, the Ima)^ must be traced on lh« ex- 

< of a cylinder of the same nutliis. IIu will then see that the 

i I in of the apparatns must bo moved back of the semen, end 

I ii{<m1 to thn principal fOcal length of the oljjc^^re. Tbta 

I u ia file geomimical tmnslation of a chanj^ of si|pi) enattee 

'■( circle to i^ntlniio to ^do the appamius which supports die 

urea the deamoss Of tlie images. U. Garclia's plates exbllHt hf 

■ the perftction of this mochiinicjil proeass. Tbey coTsr a snr- 

li'ngtb, and when they areseen lyinf; Hal It ia easy to deloot IllM 

.1 Impossible scenes. Each part tnny be esanilncd by itself) but 

,. L'liiior attempts to take In tbo whole, ho at once pereolves *ecy 

.-..li'Mi In the horixontal lines, which are caused Ijy the dlfltevnw 

: > i'tq Ibo (Hiafilon In which il is seen and that in which it Wli 

': tn- pan. Aa soon, however, as tlie cnrvoof tbo Ideal cylinder 

'. .>T.-ii>li>li<'il whore II wuH fimiicd, and Iho obserrer plnres his eye at tho 

<i:itoccuplni by thoulfJcctiroofUiDcamemobscnra, all tbool^ucueiqww 

..' ilielrtval angles. 

TIIE "ELLUITVrE" rRWKSa. 
umppllratlon nf pbologmphy ia now a malUM of SUCU tCMxttCftl. Mir 

^Uitf tita tmiler't peiiiutM In itotiiy Uled^ "Ui an 'Wi>H ' 
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exsmino nnTtbing vhirh promisea novel 
beliiTVD n thou^hi has nt Icn|r11i been etm 
practic&bla, that It cnnnol roll to pniiluce t 
la the nnmber and style of its prodncn. 
an nboat to describe, It maj he premised a 



this direction. And yei' 
It, at OTice to slmpte and 
It eximsloti of tlie art. IM 
\ag tlie itifthod I 
il this operadon 



as in the ca«o of the gnrnt lo^joiit? of other pbotoKnqihIc praca 
pnOuto ttJve an iwntrluiK transcript of Bonieaiviie or fisnreexiMlw; tan 
turs. In ordlnaiy ca«es lbs sun transfera to the phDnHimphIc papdr ■ 

(ibji'Ct or groap whli^h has uireadf h i-ompltte anil iu(Ic>pa»dB^t«al 
vhether It be a human figure, a bailiting, a piece or srolptara,! 
cninitvJnc, or a landscapu. It rumrds citabllKlied fhcta, o 
yihiiih irere deslRned withoat rafurciiua to It. Bat the EHIol.nw pho 
aie alffujs tlie results of palnlinm made eicpressl/ for the puipom, Tk 
_ Involves, of coataD, a principle, nnmcly, Iliat the peculiar skill of Ilia Ufti 
t paincor, with all its powers and resoarcca, is transt^rred at once, ftashAli 
P hla band, to tlie very sheet oT paper wliicli la to spread through tliv «0( 
U tbe example of bis stvle and composition. The other Important potnl Mil 
I alinpllctty of the operation, vhich Bnconrages attempts, obriato* fl " 
K uid Inaorcs an unusu^ fYecdom, etc., in the resolt. A simple Idea nu 
I eially lie nimply oxpreBBOd; and to the reader familiar with theM ai 
K tile wliole process will be rendered clear at once by the oxplanadon, IbM M 
■' aidat who wishes In prodacc an Elllotypo picture, pafnia the SQbjoct Umh 
I In wblte body colors upon one siilo of a piece of glass. It Is evident wka> 
I okeet of Bonsltirs paper, stretched on the otbor aide of the ^aas, t* expM 

■ <tO the Ug^t — tliRt where the i^ass ia transparent the paper wHl Miaaw 
W blodi, and whore the llithi la blocked out by a layer or point, it will ranal 
■' while. But the point itself is sUghUy transloccnt. and thne cvuiy rarlMf S 
■'Btiada may be produced bj duly graduating the thickncai 
I Thit la in aubatnnce the whole of the inTcnDon — fbr such it la Iwlkvea I 
I be, notvrlthatandiiig its simpllciir. Dot there aro severut other points lit 
I dewrTB atteutioo. As the oil pointing la on one aide of the gtaas, and 
B lAoti^TDphlc paper on the other, the raya of light have to paai, not • 
I around and partially tluongh Ibe paini, but ako through the glaaa, M 
■'tluyr reach the paper. The consequence of the light passing tlirotigb 
k|^as9 Is, IVom rofracUon. or aomo other cause, to give aaol^ melting ond 
H on the paper, even where there Is a abarp lino dravm on the (^iMa, * 
K:aflbel of this, tn many instance?, is veiy welcome and desirable, aa In 
Hx*M of clouds, fUilbcrs, or the roundod oullinoa of llie face. Urabf, i 
BWhere, however, sharpness in the photograph la alHolulely raqnlTNL I 
Kynq^erty becomes objectionaiile ; and a remedy woa long eonght for By 
Hlnvntior fn vain. It was discovered at length by accident. A fragmanl 
leotHm thread, or some small foreign suhnance, had, much to iho opCMK 
■um<7ance, lodged bcfunm theglaiiH and the pnptr, f. c, oniheoppaalKe 
Brio the pointing, Tlie cllbct was a blur on tlio photogniph ; but It hod sacM 
Vranackabiy clear, aliarp edges, that the Idcn Instantly occnrml — Wbf I 
■'palot the sharp linos of the picture on the cOier tide of the glaii. tuai W i 
■lodlMd paper? The result turned out exactly ancb us was expccnd ■ 
ll<9i)utredi and sharpness of outlino can tbua lie sui'ured, as well u mm 

■ The pointer's port of Iho proceeding is an extremely simple ono; he) 
Ktti{y to )u/ n pfocc of blnt^k pnt^^r miilut \\lq gVtvn tv^u wb.kh lie palol 
fctlUmy Umb li bb It wM ftnatty ameait to Qw yecM*. Bami^ 
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-., Hiitl 111' |inint« ia lliB Ifehta, tmhrliloiimij; Ills milor whnre Ihoy nlT hlcli- 

niiii; it blank -nhcru ilicy nre low. The flm iitici must olirlun* 

I tliii moiboH 11 lo tlie cupyinic of paintings nnil cni;carlu^. A 

. ' >-iu be laid u«er Uiu work to ba ra|ilci]. nml ilius cvarfUiia 

.1 of vluulonr pun ba nccnratoly trarad. uiil tho very basdUiiK 

'f tbeoriicinnl Imlmiul, luilil tlio ropyist's work begiox M nmi 

!<L-iieKh. The glass mn llivn liorcmavod, Ihoblnck paportftld 

jl.i^f. aiuttbc work proceeded wiib in tho ordEiiaiy way. Wben 

., lo. or, if d«ir>>(l, ut any Etaue of the proceeding, nn andlMl 

i:^.,.-~.. -ji i'liiilognipbic prooft can ba tuksa. £nt>mvlni^ anil llilioi^pMo 

>Uiiii9> ncur out. but Ihere Is literally no end la tlie fae-mmila ibnt raay b» 

taken of an ail polnlini; on eXiSi. When thu number of (rood ropyiati ivto 

no be fonnd at works in oil is roniailerDd, and tbal their work Is so nudl 

more rupkl titan tbat of an engiuvcr, the cost of praduftion Iwini; coni*- 

:i"-ntly Imh, it realty seemi as though tho eag^xa'i art, exropt in iU 

'■\y blcbcKt ofTons, mufl be to a grent extent supenednl by Ibis motUML 

\:juth«'npplii'ailonof IbeEllioiypeproMaBia tho pnintinKof aubjccl* flrom 

iiiini. Till BTtlat vrbo paints npon elosa Instead of caaviu, not only pro- 

. inn a work which may lie roulUplitd indeflniioly in the w«y wo h*«o 

-i-ritNid, but which also remains a tlnisbcd wurk of art, diiliiuinl"bablo 

' 111 . w we arc told, by practised eyes fh>m an onliniuy drawinic or paimJo); 

. ;piipcr nt cinvas. Il will be remarked at once that no colors can be om- 

' -- -fl black and white. This is ondonbledly the case, so fiir at 

r jho copytni; sake is concerned; but, aHer tbat is dona witb, it 

iiuite possible lo paint In colors npon the rcvereo or bwk of 

I- logive theellectof aBnlshedpuinCiDg when hunt; In a raom. 

..Illy to add, that ibo inventor and pnicntce of tills Inp-nlon* 

.. ■ -■-, (r-mi whom it take* its nam?, is Mr. Robinson EUlott, an artist 

liii luu himself practised the method to a considerable extent, and willi ■ 

i< cuu that Is Tcry remnikablc, even at Ibis, which bo considers an ootly, 

' '.;^- of ihu discovory. The roundness and accuracy of aniline, and tiM 

' {lib nml transparency of the abadow), ore remarkably conspicuons, wbUst 

I if In bringing oni the high lights that tl 

.'•I, Tho odaplaliflity of the method U 

I minnis and sbarply^dcflncd dotoll has ni 

iiibcis where the forms are simple, and the cfTect of the plctnte depends 

' inly iiiwi iU lisbt and shade. Tbat this process will rceommcnd itself at 

' IV and cxiensivety lo original poinicTs. Tor Ihd sake of imparting to their 

I' lure* tbD capabiUiy cf bulns reproduced in a chonp, rapid, and direct 

inner, csn luudly, perhaps bo expuctud; but that it will be resorted lo Ibr 

"11 iHitviMc of reproduction, wo cannot doubt, particularly ">'bon tlie resuUa 

' 1. to soiisnictciry In tbomsclves, and w fluKerliit; to the hand and pencil et 

'.'t poinKO'. — Londim Ltltrari/ GautU, 

pHoroGLyrnic engkavino. 

Till.' r<i]low1n|; Is a mmmary of Mr. Fox Tnhloi's triciniilr patented inTen- 
..Ti of iihotoffrophic etching, which ho terms "Photoslvphie Engravinii." 

Mr. Talbot as« the steel, copper, or xlnc plRtes, ordinarily employed by 
'iLTnieiD. The plate to Iw opwdted on Is coTerwl with a Ibfo rtim of* 
.hitfon »r ilip common mlatlne of tho shops (in the proparllon of ft 
■p or ^Intloo to elBlii or ten onncw oX iiWsi'^,Viy\t^ 



le skill of tlio artist is chiofiy Oi 
I subjects requiring a mnltiplldQr 

well eslalilisliod M 
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bo cn^raTed, Which "laiiy he either iitBl«rlil 
leni-cs of piantt, eic., onErmvinmi, writlnies, or ^ 
J frapbB, etc," u Ihcn ptscetl cm the pirpared plaie, and both ai 
f'S ptloIt>graphic prlntlnc-fhima. After ejiposniro to ian-II(;bt, or for a la 

~ 1 lo ti)Q comniDO da;ll);ht, aa U OHaeJ la {ibotagnphic prfntiOR, ll 
I flue Is removed IVoni tlie IVmnu, wlien " a I'nini udd;^ U leca n|ion 
I Tellow color of tho gelntino having lumcd brown wherever ib« II 

ThoB for, ihc proeeiu In prBctEeljt iiic latne at ihat of Ur. "Salho 
I fnVenUon, patented In October, 18^ But in llmt process tho ne 

ti the pinto In water, or water ami Blnibol, Id order to dlMOlit) It 
portion of Ilio gelntino on n-hlcb tho inn had mot arleil, ami In eo (iaia% dj 
bnaRS has olmiiiil InvorUibly l>ocn found to bo beared. Jn Ibo new in 
IhB plate is not wiwhcd at all, bnl tho opemlor proi^i'ds nt o 
"li It i« that the noveltj' or tlio new method maiol]' cODBists — 
rattux of the plate erenlf wltb a little finely-powdered gum eo 

isimllod by holding the plate over cho flame of a apirit lump. A untfti 
■qoatlnt ground U thus formed, and u soon as It Is culd the plat« to k 
fitt etching. If Ur. Tulhoi's apocincatioti bo suISclcDt, the ctchlnjj jf 
ts tho simplest of an/ yet proctiacd. The etching liquid is a solotti 
petdiloridu of iron — Avo or six pnrts of tho satnratod solutiDii to oi 
water. A small quantity oflbis la poored upon the plate, and with a 
lialr bmsh spreiid equally oil over it. "The liqnid penetrates Iho g 
wherever Ibo lliiht has not acted oa It, but it refuse! to pencttato those p 
mpon which the li[:hi tins lufflciently acted. It is upon this remarkalilo litct 
t of photoglyph ic enp^vinK is mniHly founded. In uImmiC a 
nInBte the etching is seen to l>e^n, wliich is known by the pans ctdinl 
tamltig dark-brown or black, ond then it spniads over the whole jihito — tlie 
detnUs of the plcloro appearing with great rapidllyinevery partof It." If all 
procecdswell, the details of the pictum will pr«aeni a satist^ory ^poamKe 
to the eye of the operator in two or threo mluutcsi the operator stirring tbv 
Uqnld all the lime wltb a cnmel'i hair bmsh, and thus (llfchtly mbbing iln 
' iQgk'Intiue, which bus a good ufEtct. W lion tt suems likely that 
btlw etching will inipnive DO liirther.ltmusi 1>c stopped, and the pJntochianwl, 
WiMn tho etching la found to lie completed. 

The etching procoiu, bs will have been Been, la finished at once. Ko 
"stopping out" even of Ibc more delicate parts, bk in ordinal]' eagmvier'* 
etching, would seem to be nccetonry; at least none Is mentioned. In uidia' 
to bring out fliint parts, or to ilci-pcn others, wo aro lolil, howevvr, that the 
- operator may " touch with a camel's hnlr brush, dipped In liquid (Xo. 3), 
' tilOH pohits of the picture where be wishes tor an increBsod eIIW?t." The 
No> 3 liquid la merely a weaker nolulian (equal parts of water and ths 
' Wttmucd Bolnlion) of the perehlorlde of Iron — fbr it Is note-worthy tlwt 
the weaker solution Is tho mott rapid in Its effect. A simpler proceta of 
'fbotegraphic etching is Inconceivahlo. If It answer as perfbctlj, and it iu 
. xaage be as comprehensive as la hero stated, the great qnee^oD ot sun- 
vngiavlDg is ia a fair way of settloment, — not eettlnl, however, as tuu Tieen 
too hastily osBumcd. Tho process hero doBcribcd hi cictilog simply; ami wo 
■ fcar, fcom the description, is too BUpcrflcUd to produce many pcrfM ImpiM- 
nlicr, it Is an extremely beautiful 
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iiuJ Scieniiric Dlecovsir, ISGS), has nol worked na vvH w wiu 
ho prapnml platra wore found lo rpqiilre too raurh 
the engrnvor'i semper In order lo perTvct tlium, A cumjuiilif 
EnglHod lo uirry out tho proceM upon n lorpl et'iiie, hmi proTod, 
8uvi;nU |irocc«se« or pliotu^n^uphlc aiigrn'rliu; Mre, 
me exicnl in Europe ; the Iteit of which it that tit 
"(■ Si. Tirlor. of ParLt. wlioiie reauJcs rosuinble an oigvuillnt eneriLviaK, 
jiro very bcnatlfal. The greot drawlmck eiiciiuinorod liy all who hafB 
.L'll )n thia ni-ltl Ihna far, appenrs to l>c, the hthuU nomlicr of perftwt 
which the photosTBpbicAlly engraved platoi are uapublo of 

BINOCni-Afi VISION. 

-je thousands « lio gn20 wilh dclisht upon ibo mnclciil olTects proilupad 
pttat amall Instnlment known an the rtereosrope, how few ihcrc are who 
«nprcbend, or atli^miit to nsslifn rcasong for, the extraordiumy optical illa- 
ona uxperifncul Ihroiigh its iusttumentslityl 

It b with the vtew of, in lomo decree, elucidating the prindplM of Tiiion 

pan whieh these arc ftmodcd, that the tbUowIng article Is written. 

11 will. In tho first placv, bo well lo coiuider ifao dlflbroneo hctweon mrnuK- 

litr anil biiiocntAr tihIod. Kntnre has nimiahed ua with sevcrul means of 

■(iirminlne the distance of ohjiicw which may hnppen to come within roacli 

' oLti' •Unal organs. One i«, tliat of distlarCneu ; a g^'eater or less dog^rvo 

■ Iiich — other lliingB baini; cqniil — gives an idea of greulor or lesser 

■■•\i-e in the otject Tiewcil. The second is through the eiianjje of foem 

.iri'd in the lens of the cj'Cin rcfractitig lo a point on the ivtlna, rays uf 

: .'ntcrinKit with n areuter or lesser dcBreo of pnrallellsm.thas prodnelns 

' ' iiruln a consciou-cneta of nneiinai dlsiancos in the olyocta f^m whii-ji 

■ ]n^ mciins above aUnded tt>, il Is evident, arc enjoyed In olnKBt Ih* Biwno 

_ !- L' When viewing with one eye as whore both are uswl. By for, howcTcr, 

j^rcatvet power with which nature has endowed n* of discriminnlntc 

ira-vB, Is (hrongh the oRency of trinirenlflr vision; or, in other wonU, In 

-.iiMlioii |iroduced in the bmin by ih« dllfcronl dearres of convsr^wiey 

'.]>L' optic axes tequircd in obtaining dinllnct rltloil of the dltTeronlly dts- 

ini polntu of objocM upon which they are dltmiud. It Is to thi« ftumlty 

lat we are Inilehted for our most palpable cWdcncc of dltrcrcntlal distance", 

Qd for that eonsdotisniSB of solidity and relief so roranrkably experlenecil 

1 the McfcQseope. It Is erldcnt, for example, when wo are looking nt a 

Ttic or other object that has depth la wvll us hrenillh, from sueh a i>oinl of 

>i as ,to unable ua to see two sides of It nl once, that wo receive a dilitar- 

;. iwaapeotlva Image npon the retina of either eye, or that we most seu 

I. of one lido and IcM of ibc other with the right eye than with the left, 

, i« aerM,— thai accomplish in): with one view what a person with but 

< >o would reqaiic two vieira At posltlonB 21-3 Inchea apart — thodistancu 

'i^u the eyea— to ocrampllsh. Tbcw nre the dlffcrenily petspeeliva 

. . i>r the si'creoacopic cnnia, and H U Iho iffort lo rcrontilo these diulm- 

: {liftorex by ronver^j; tlic optic axes at |H4nis differently distant fttnn 

r.'vM which pnxlucos the noiidiirftil cITucl above alluded to, anil which 

lilc* us to experience all the sonsolions of delight which would be pni* 

■ 1 by Iho ronwntpJntion of the Iniidneapo itself. Tlw «.\]CTotftt»\.\ii s 
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riod wliii twn [ertECS, or cinisocutivdx icilli ■ CMM 
K. 'I'tiu li'iuiuA ot' Uus HM'reosvope, ln»iili» tna^if^i 
oi-od lu to uiilie certAlu nlaiiUtr points of Ibem, it 
« grcM cITon in unidng (ban entirely by oonreiBiHi 



with a raiuern coi 
Wtttk nno raovu&lili 
tlw pinnivs, arc i 
nUerini; iho eyas 
of Ibe uwa, 

The means above ftllniled to, by wliirh wc are ea«J>l«(1 to Joclge of dHI 
entlul tUsuuiiiw. ore o( eouno muoh dlmluishcd by tfao disionce Ums I 
olOects viewvd an removuil from n*. Onr ctinici<iiisno» of Ctllbrant 4 
liuices by dlstinetnuss U diminixhcd tbrough dvrreasB of iSqht. Ov JmI 
mont, tlirouKh change ot fucua, It illiuliiislicd iu mnsoqucnco of llio |mi 
MImu of rays from distant olijocts being mi nearly tbe «una ns to reqni 
but little chango in rofnutine tliom to n puiul on iho roiEnn. And Iwllyi I 
Mnocnlat eRect Is In a groat dtfjpce Imp^red throu)^ the Identity of dWi 
vfBws vlieD B»eD IVoni pealiiarw only KpHrUctl by a base ot 2 1-3 Indi 
Katnie bas thus obserrc<l her luua] ecooomy in providing for our necCMU 
«Ione,— It bung of lillie uinipBniiivo Importonce to ns icctkcnlly to 
Mqaiklntcd with the rt'Ioiive positions of distant objects ; wbeiciB omr p 
(onal conveulence, and even sat'ety, depend (cnstly upoo our knowledgB 
thote near at band. We are thercforo provided wlib miicb nans am) 
nwuia of dwermitung the lutter tlian the funnor. — Jwr. /Vontfia JW s fi' Bili 



y ten, o 



ftof. Holmbolti has recently pniilishcd a description of on ioamtmM 

whloh lie calls a Tolostcrcoicope (IctosMpIc stereoscope), iho otiject at whk 

I b to present, siDreoHcoplciiJIy united, two pii'lurcs of a lundscapa an* 

tpoaMug to two points of view, tihose distances considerably «ii<eM(l tl 

• between the two eyes. The stereoscopic power of tlM ajM 1 

maUt becanse the distunce between them Is small ; by the IrisltMiiMm I 

I is wldciMd, and the effect vrhich a Blcreoscopo pnidacee In n jdcnire at- 

« is thrown over the landscape itself. Ttie instnununt ii nude ^ 

I or (bur minora and two oyc^t^asses. Two mirrors plncod, alike, at bm OMR) 

I -of 49*, one to the right and tlie ntlior to the left, receive tbo rays of 8(1 

I tmm tUe landscape. These mlrrurs throw the rays horlxonUiUy towaid 

her, lo two oblique mirrors, which throw the rays throngli tlw VI 

a tbu eyas. In a window, place on either side, soy IhrM or tOt 

It the width of the window span, a mirror, at the angle sMMd, 1 

s tbe nys ttom outside, the iilanes of tbe two mirrors conVBlKlaibl 

s, to a point In the room. The mirrora wlU have the position of A 

d shnllars of the window- The rays fhim the scene omaldd; qi 

I bo Ihioim parallel to tbo window, those of one mfm 

P towanls t]ie oilier. Now, by plitcing at tbo mlddlu of the window fa 

~ IT mirrors, meeting Uke the legs of a V, bnt at on angle of W, aa 

I fiwiaK in tbe room, tbo ruyi will bo thrown Into the tvom : and if tbeao (wi 

nirron are not too large, or are properly plaued, the ruys will have Jutt lb 

distance apart rcquhvd to puss Into the eyes. A box or Ihune may eaoloa 

the mlrroiB, and u ronplo of lenses be inserted as eyc-plcccs, and tliu ~ 

thCBcby be improved,~ihoaKb tbo lenses should buvc a fncal longUi 

I tillrty or tbrty Inches. The mirrors should he niotlu of the liett plate ^ 

niuvli hirpir Iban the broiultb of a wludow, alUioo^ 1 

[ lo Miy Tury Ktcat advuntju^ 

~ ic ol^oaa In the Idwtcnsuwov^, i,\\a nEMiMak I ' ■ l >gi 
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ronnd their rerHonl nxee so tbnt c)ie an^lo Iwlwcen ibclr HnrTnre^ anil ths 
■ in/ edgB of UiD box is Bomewliat KTpnlcr thiin iSf. The obje^ca tlieii 
:■[«'« ^reully roduwd In tim, but in anrpiieliiKly prominent relief. When 
:ii' laxfK luimjn only aro toriied, Iho ainitU ones beini; left ■( Ibe anglo 
■ I l.'r, mi I'Xiiweruluil nUel la obtitinnl. If llie dimvasiDiia in tlie dlnc- 
iion uf tlie depth i^ lUo flsld of viev, ta Otaee on the inrnicc, are to remln 
Iheir rlK'il reUtiong, tbc bage minora miut always remain parallel to Itw 
small onot. Tbe u>pact« or near objucis, poitlcaUrlj or tbe haman Seer*, 
an (iTilitilcly bcauiiful in tbc tclcclereoscopc. Tbe impreKlon dJifen nofn 
Uio ralucUoa prodnced by concave glasses, In ihD cIrcQnuunce Ihat il U IMI 
mlncvil iilrlores that Ibu oluorvor imagliiiiB ho sees, but actually reduced 
bodice. 

Un^iyinS power may easily lie connected Willi [he telcstcrooscope : 11 
ii only ncrcisary lo place a double opcra-glosH between tbe ej'cs of the 
ii.'i-rrrer and the small reQedora; it is still prcltirable, for tbe Held of Tie"', 
< •I'paratu Ibe eye-glasa IVom tbe olt)cct-fiass of the InBtmmunl, and ao 
V them in tbe tetc«lcreosmpe that the lleht nt each side Hrat siTfke iho 
"^'c nlrmr. iben the obJccl-KlsM, then the small rcfleetor, Biid fltuUIr. 

eye-j^assi so that In this arran<^ment tho optic axis of the tolescopB 

■■•2ir is briikun U ■ right anido. Tbe Krealer the magnifying power, Uw 
. II kler, of course, mnsE be the perfection of the plane reflectors: brn thou 
. i' not nccesiuuy to choose tlicm laiger than the ottJcct-glasB of Iba 
. l--i«>pc. 

Diuu rli!ws, at the same time telescopic and stereoscopic, also exceed, 
.'. im enirnimtluary degree, the common imaee of the teleacopo In vlTid- 

I ->>. to the simple telescopic imagos, difTercnce of distance disappears 
a.tlly: the objects look exactly as If Ihey were painted on a plane suv 
I't. By the ordinary combinMion of the two Galileo's telescope*, tlw 
l'l>\.iinuice of relief for luianir oIiJhis Is In some decree obtained; and 

: mv b is Ihat a double opera-glass gives a much livelier impression «f 

ii'f than a single one. But In tlio nsnal conotructlon of the instnunoin 

■:■■• reUof Is falw; tbo olijiwtB appear as If Ihcy were aquccied togedier 

II ihe •llrectkin of depth. In the case of iinmuu fbces, on whirh, for Ilia 
iii.t pan, opcra^lBssBB aie dincud, tbls Is very strilclnii. When they 

.!-' regarded Ihim tbe fhint, they appear much flatter than they xMlty 
. ; and when looked at In proHle, they appear loo niurow and shoq*. 
I ixilb case* Ihe expression of the coimtanance is essentially altered. 
^^ lien a double opom-glass la turned ronnd, and the abjorvor locdn 
Finnish ifaB ulfiecl-itlosa, the dwp dimensions of objects ore ma^lfled ont 
!■' proporllon. Wliilo, tlierefotr, tbrouKh a siinplB ttlosnipa idl DtlfertB 
app>!i>r oi paintings, tbrouich a double opcrn-glass complete olyerls are 
Kwn as barrdiefii while, by rovunilag the opum-gbuis, objocis appoor In 
Iileh ralief. 



Tlio fbilowlng paper was recently read l)cfora tbo Hoyn] Soclelv. '« SI- 

Die auihnr having otucrvcil thai tlio image formed on the cronnd glow 
< :!iu camera ubscurB appears ua iiiucii in rvlief as ^\to ^\Mu.i<i\ <^iV^> 
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thai phcnompnon; !«irt liis enpofln"^"'* ""^ researclies bare rUtdmal fl 

I ttntrnliu' and uncxpeciol tact, ihnt ulilionerh only oiu Ima^n' » w* iltfM 

I on tliu i^rguiul g1a»B, ittill bucIi oje pdnroirea a fllBbrent Intafn; ihM- 1 

I TeaHiy Itiere cxIai on the ground RUaa two Imnin*, the one vUfbte ailf i 

[ the TlKllt <!70, and the other visible onI;r to the left eye, — - thai the ilMl 

wen by the right eye Is the ivprcBeDtatlon or the objoct rcftactnl hf H 

left liile of the lena, and the image icen t)y the left e}'e is the rcpKiari 

n of the object nrrai^lGd by ibo rlsht side of the lens. Cotwoinvnll 

tlwM (WO tmu)^ presenting two differcol perepcdivm, thu ksdH Ii 

ilei«osco[ilc porcoption, as when wc look throagb Che stereoiicope K n 

bna;^ nf different pcnpcrtives. 

It appcim tliiit all the difTcrenc imof^ rerrorted Eeparalelj' hjttiKjfi 
of the lens, are each only vialblo on the lino of tbcir rcfYar^lon when it a 
Is with the optic nxca; so that while wo examine ibo imntte <m ■) 
I Kraintd glo^g, If wo move the he^ we lo«e Uio porFrpilun of »ll lfa» n 
r >i4)lcli are not corresponding with the optic axes, •!»] Iihtv only th* fl 
r ttaose which, according to the position or ibe eyes, grMtaal 
tuq>pen lo coincide with thu optic axes. Consequently, wlicn we took i 
id glase perfcitly In the middle, the two cyee Ixdiu; equally illili 
ttom tbe centre, tbe rigbt eye seeti only the rays re/Vacted Frmo the Mi 
he Ions, and the lelt eye only those rclVacteil from the right of the letM. 

If WD move the hood borizontally, a* loon oa we have dorjatcd kbt 
f fWim the centre on the right or on the Icn, in Uie llrst position Uw rt| 
ijv Hea no Image, and tbe left e}-ii sees the image which turore wa* km I 
iu right eye; in the second position the inverse lakca plan, and of eon 
r in l>oth oiEcs there cannot oxiet any slcmuscoplr Illusion. 

irheo we examine on the groand glass the Imsse oT a solid produeeil 
flM whole apertore ot the looa, ir we hare taken the focus on tba liliMl 
ftttot or the solid, wo rcmarti, in looking with tbe two eyes, that tke Una 
li atereoaroplc, and as soon as we shut one eye the Illusion of relief diM 
ftan Instantly. 

The stereoscopic effect la bcHjidFtilly broncbt ont by the image of • khi 
of treei; and when oxperlmendng in nn operating room, it is icndCMd qn 
u If we take tbe lmn;n of an object having seremJ plann *1 
tUstinct, Bucti OS Ihu forimttrr, wlilcli ilio author hua dc«crlt>eil la • tan 
momolr (ooe PihI. Ma-j. fur .InDc. la'il ). 

If, wfihout olteiini; tlic fni'iij. wc cxamlnn tlio same Image with tba piaa< 
scope, the elfcil Ik paeud'x^cnplc. But if Hid fonts lias liivn aH aa the HM 
distant plunu of llio Ibvlmutcr. i\w elTect is pseudoscopic, and it beeon 
stereoscopic in looking viiiL ihe paendustujie. 

The fraaE" lo^'** '<s relief when It U produced only by the cenmof 1 
!<nt. The EloreoBcopic and pscadosofidc eilbcts are theroforo aa mBck h 
appanmi as the apmuru of ihe lens has buen more reduced, end tbsf i 
fhe more evident if the imago is pmduceil by two apcrturas on Inth «xm 
Mea of tbe horizontal diameter or* the ions, This mode of condDcdtW I 
experiments presents the most decided maiiifestation uf the whole 

Bnl It iDost be remarked, that if tbe Image is received on a tn 
r ittsteud of ground gloss, it does nut in any case present tbe I 
if relief. Tho sorfkcc of the paper bos the rro|K-Tly of 
M Ihe same tnlunshy of Imiuqc, IVoni wUolurer dlrt-ctluil the 

i on that nufaee, and atwhaunci «ii^ 4k iqvkWMtM 
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ic M 'MUEino the iniagc. In fact, all the variotia iniaavs rcfrui'ttd 
' ' I purl of tlio IriiH anil rulnddlnt; on l)io BurTiiFe aC llitt |>iipi>r, nra 
i'Miraa^e tlicy sre cxiuiilnoil. 

Ml' ihix dilTeroiiiTo bL-twoDn Uie olTevt or llic f^round RlBai uul 
: I XT l«, thai tbroa|t:h the Rurnun ot Ih« Ktonncl giata, cnmpoml 
'I'.' molHTUloi of Iho gTBamt tmuparmcy, on\y d«|iriv«il of 
inirsllcllnn by the openlion orj^rindlDtf, Imt acting; as Untmnn 
I at all klndu of angles, the raya [cftacMd liytlM voriun* panii 
xiriiine thelrniDtse Inatnight lines In poi^iuR tbrouj^IiwM' 
::jiik'culiui, aod luu rUiblii onljr wlion tlicy coiiicida wltk Ibft 
::ii; Iaii»ib1e in oil othi;rdlrocti<Mis; that, in stion, tlioy araniX 
.1 ><ur1^ico ofthe ^iDand gliuk; while the (lajivr, Imiiig pm^bKljr 
:ill [he tuyion thtir pnsenee, by which Iho liuiKroorthc oltfwt 

I ia Ilia surfhra. Koch niolainilo of thu paper, h««unilii|; loail^ 
< <v niys In all diivctiuns; and fVom Hbaiuvitr dln»'Uiin •nu tack. 

. ivii always perceive at oncn all the imogpti lupcrpowd ; M Utt 

:v^ the two pcrsptrtivca mingkd.tho proruwuf Fonvcr|t«no«|. 

< ilie horiiontni distanroa of tbe ■auii< puinla of Hie wiMtC 

1, i-iiriiiDl liHve Its pin.T, and no itorcoai-diiic ctfei^t coll take place, U U 

i-aim wiib ihc i^mund gluK, which incwnls tu i^ncU ror on imae« at k 

■rem pciVipccllTo. 

'i" Hiiiliiir oxplnliiB thut ho lian oatertalncd tliesft facts by several oxpori- 
' i'ki dcdalicof wlilrh n>nsi»ia in placinK >>«(«>»: one of tliu mor- 

- ijf the Icnn n bliie cloits, and n jdlow ghw* hefure the otlioT. 
i>i'vie oolorml Kluas«f is toKlTOon the ktuuiwI ^oii iwu intoiElutt 

oiiir of tlio gloM through Which il i« refrociHl. 

; Ji iwoimngo, (UpotpoBtd ou the gronnd gliuw, one ypllow owl 

i^ittcc Iiliw. (bnning only oni> image of u gray tint, Iwlog the inlxtnra of 
iw and lilne, when we look with tbe two cyi» at au cqiml disuuw* 
1 tbvreuin. Bat when shnttlng altomatcly, now tlie right niid tliuit Ite 
tyc, In ibo first tas<Aho itnoiju appean yellow, and lii the aecond It 
tafa blue. 

-o eyes (the opening ou thu risht uf the leiu 
' gl-us, ODd the uiienliig on thu lull with lltO 
wc novo thu head on the right of uluut 6', the inixturo of tiu 
<li-iippeen, and the image reulnn only the 1)lue color; on the 
i: .il'iKr having retnroed the middle position, which show a«BlD 
[ lUo two colon, we move tho hond on the left of U", Iho mix- 
■ - iigHln. and ihe Iniugo nttohia only the yellow color. 

- BvUently that eai!hoyo««» only the rnyit which, when oflor 

II Irocledby any port of Ihii hni«, nnd ccjntiuiiliig lliuir eoiUM tn 
' I rriu^ the ground glow, cuincido with tlio optic axiu, while all 

arolnvitihic. 

ruiion of thc»e tdnguliir fticti has led the anthor to think, thu 
I <i-''ible lo conxtnict a now sterooscope, In which Iho two tpe*, 
r.i;;lB image, could «w It In perfect ivllcf; audi a tilnglu \ia»gt 
. ■ il of two Imaijcs, nf different por»pm;i1vc» suiicrpoaod, odd 
■■• 'haH^htcyeand Iho other to tlio l«n. This would becMlly 
11 iiDg a ilcrccMHipIc elide on a ground gloc^, through tww 
i<iirato>l snungli tu inahe the right plciuie of the sIldH culnNile 
;<i<'iiiTOiit llinfoi'Uiiof tbcHcnii-letiiiVj. Ttiu wluik acronfjiRMnt 
katinui.] nil hwni iJiiljf Til iiinniisw llinl imWi'i I'l 
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gTOUiul ginss pinrod licforp un iiisllniiry nlOTPOftcoiw ■■ ihp fllBlSIKC qf 1^ 
focus Of iMteml-lcntcj, the cKdc bcin); >ii»ii[;l.r llt;hl#<), iind (hrv^ff 
no othsr llKlit ihnn tliai of ihc pinnre on ihe j^und gbus. Tlw m 
being iiodiing marc tlinu a i-mnum hsvln;; hod Itn tens cai in Iwn ptm^ 
'o ImlvoR sank'ieiill)' tcpKTMod lo pmdm'e M tlie Ihriut tlie rnlna' ~ 
of tlio twoopjKMltoiiliJijKufthaitercaBropiFrtidapliirol before tb«« 
The SitTfomaaoiaipt. — At n.«n1i«rqncni menlnffor the Royal E 

> ClaodM prctaQKid a new o|idi'>1 inslmment of Ills lan<D<Ion, vsHed ll 

c, by wblcli, M its naini! implies, ii alngle plrliire j>rodaM>4 
BtMtKwcQpIv illufilon. In ilic nintie of ■ lazi^ black Mrtam there to « 
flilei] wilh n Hqaiiru nt (rnjund gloss, upon which, l)y Bomo llzbt tt 
behind the kctccii, is thrown n mogniSed pbotounqihiu Inui^ repreicniia 

. lAiiUscnpc, & ponmit, or nnj- oilier object. When w ' ' 
pletare, wilh Ibe two eyes, without the help of any optical ii 

I takra ploco : we see Ihe plMurc In perAsct tt 
when we look at two different plctnreH lliron^fh a utenoseopc. I( b aOl4 
ttauj to be at B flxi'd diatanco from iho pietnn; ! 
wuU nt ten Ibot at at ana foot, as an ordinary picture, wilhont dw S 
nitiiioe to the cj'cs. Alllionirh ransldcrably enlntgcd by tl 
iiself, vrc may moKnilV Ibe plFtun; Btlll nuav by Diing lu^ oonrrac !• 
and two or three persons at once ran examine It wilh thu |;reiil<!iil em, 
able, while looking, to cxebanjn any rcmarkii, tir exprou Ihe senaatfMli 
psicd by the pictare, — an ndvuniagc which i» dcnin! by iho tiM4 
common slereosi^pe. By this remarkable dlinyrery, M. Ctaudel Ivu MliP 
a prot'Icm which has always been conaidei^ as nn ini]K>siibllltjbf H 
linemen, — for Iho ilercomonoacope, by its very name.tnnsi sound III 
puadOK lo the con of oil Iboso who &ra %'orsed 1u the knowlcdjtBOffl 
princiirfus of binocnlar vbiou, until they hat-e had tbe opportiinli7 iJCrn"^ 
lt)|[ the cKperimcnts by which the author has found a now fba whKk 
llBd not nolind or exphdiied before. This new Aict is, that tba Im^ 
Ihe ground |;lass of the cnmcniKibiicnm producefffhe illoslon of nlU 
the pbenaaienon does not take place If the image is rocctved o 
Wb*n the modlDm la ground glum, the tays rclVnctcd by the varionl p 
«f tb« lens upon that enrface ore only visible when tbey ore tndden 
line coinciding with the optic axes. So that tbo rays eme^ng ftvn 
gTMUui glnsi, and entering the right eye, arc only ihoso which hane b 
nftvMi obliquely In the same dlreetlon, Ijy the left side of the ol|)i 
and those entering the left eye ore only those which are rcftnetod b 
tight ilde of Iho ol^cct-Klnsn ; conscquonlly, Iwib oyea have a tUObcent ll 
BUl perspective of tbe object represented on the ground ^nas, and thvataj 
Iraaga Is, in point of fact, the reaidl of t<s~o Images, each only vitittla to 
erB,ttnd inrisiblo to the oilier. This is tbo main point of M. <3iMik('a< 
MTSty, which cannot bo fully andetvtood wltlioat reading Ihe ptei 
paper, and without rcpeatlnii the experiments deMTiUcd in that paper- 
■tcttomanoscopo la fouodcil on the some principles ; it Is nothiof; m 
a nuncra-obBcura, before which ore phu.'ed two iroagi 
slide, and by moans of two object-glasses, saffldently 
Images ore refracted on the some spacu, at the focus of 
, where tbey cohicido. - 
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liitT. liBvine lis porlii-ulnr perspective; nnrl, cimactiuciiily, in nnJcr (o obtain 
n -iii;lr \i-ioii, ih* 0)fc» liBvo lu cuuverau diBummly, to lirtng consai-iitivcly 
til I III • ruuv of Iwtli nrtinaa the dlHbrmit Bliuitnr polats or tbo two plctDTex 
a. I I.I .1 1 J 1^ TO rholr liorlioataJ Be[mriUl(ui on ihu gniuiid giant, tlio rrttcrlon of 
Ihi.'ir n-iivi'iivu diBluncca. Tbls rUlurolioti of [lie conrorgunL'O of IliD 0|itf(i 
axu, III r-onling to the diauuin!! of the vurioua plunu, givoa tbo anme sensa- 
Ui>n oC Kliv( we ubtain when wc hxik M the nalursi obJ(<ct«, nr at Uiulr phA- 
(ofTHiiLir rriinuonouinni. There 1* a cbonn In tho effects of lfil» Inslniinnit 
fa:ulwrly »gn«Bl|]u to the BcDscs; uiil wo mny nrngratuku H. ClSodet 
mailo B Tcrf renuiikable and plenslnK discovory. 

ALMEIDA'S STEBEUHCOI'K. 
n bntwrtant muiUricalion of tbo Sicreoacopo bos rccenily licon commu- 
'" d to llie Fruuth Acudtiiny by H. d'AlmdUn. Witb ibo romioon IcMUtb 
LonljroiKobsurTcruiii tlmoaui liew the relief. U. d'Alnnddarouden 
" 'e toiorand at ntimc, nnil iita disiunm of acrend mcirei. For tbb 
~u) caoMs two BCcivoHcoplc Imagim to bo reflected simulMnegatlf 
jq; a» tbey tkre not lileutieal, but only dmiliir, Ibe oatlinei of tlu 
It laicnect (hosu of the oibor, and geni:raie a coiifaskm wbteh am 
f tw obviated by making eucli eye aeo only ouo of tbo imagca. For 
« the inventor causes tbo Inroinous rays from cnch image to pasa 
Iqjh a gUes of a dlflbmnt color, one red nod the otber green ; wbeielif 
ic of Ibo Inuf^ wfU ba reflected on thu »enwn in red, (he other In gnea. 
■•■iir, if iho obKrrcc'a eyes be provided with gbiues of the Bbovo^nm^nod 
■ >\<in, Uie pye covered willi a ktoco glw^ will only see tlio t-reen [mage, 
- ttile Ibe otIiVT will ddIv I)o vlsihlu to Ibe eye protected by a red giasi. Tba 
.KiDient tills b cStocd, Ibo relivT appeon; and if tbe observer shin hl« po- 
"iiialatendly.th«QKUlv will appear to move in a contrary dheetlon, whifdl 
1 1>I> tn iJiG illusion. M. d'AItnulda pruposea MHHher plan, in whlcb tmtli 
'ii:ii,-ci aro uncolored, and ea^h eye it mode to perrolve one inu^^ only by 
I [liiily lulcreepUnt! tlic oUier IVi)in view by munna of s revolving pluoe of 
-i-li^huun), cut to OR only lu cover one of ibe images nt a time by each btlf 
. MilutUin. As tiuon Hi the rotary motion ucqulrea snfitciont rapidity, ths 
I ^ iirts apiicaT lu relief. 



n fiillnwlntr piip«r was presonled to tlic British Association, lS"i6, by 

"' '' n. A Hn«h of annllgbt IVoni a looklnir-glBsa of n (ov incbca In 

II Ih- seen runher tlian any tcrreatrial object whalcrcr; and Iha 
i^Kiut to Ihi described sbow¥ how this remarfaatilc power may tie 
::c purpose of tul^^phy. HollostalB are ased In ail govemmcint 
! I lii-ir power Is well known In pcnetrallni; base, and their aUIHy 
- nf> "sky line." They were also bnbilually aiuployed by the 
1 <i?tegrBpby, during tlie Crbncnn war. But idl helioeuia that 
■ I lit'rto nsed have been flxlnrea of Urge diinenskins ; eommooljr, 
: I "n, with on apertiun hi it, was placed at many yanl* tttna Iho 
.IliT, u'lio niBtJoned himaelf in sach a way, that, wben be could ice the 
of 111* flash about the liola in Ihc seroon, ho mlyht be sure that sumv of 
itys which passed through the npcrluto vronld be -rtsVWo a^ ttie ^\«iix& 
irdB««y«Wwd idngwH DMd Airihft v 






SVXL OF SOIEKTIFIO bISCOVKDT. 

tirinri]ilo Wlu the BnmH, Tlie prvfciit {ii^tmmeiit jil> 
urc — it Is moro poitublo iban asLiji'D iclK-ruiHi, asil M 
tip'! qundrnnl, and mn}- tw iiuidc by ■ i-aipcuU'i fiit U., 
I If lio posiessos n wnrux iipui:tiu-lu leiia of ehorl Ibciu, nnil ■ jiitrc of (food 
r !(M)kinK-KlKsB. Ttiu 1<MikIiiK-);lniM attoclieil Eu ttiu licllowil is slwui iIum 
~ ' s by four and a lioll' loctica, and tlutrol'ara cii}>at>te »r bvine uxn M 
I' Amuiivs, wliirli iniiy be aUcnlmin] fntm the fact, that a niimir ouu Invk 
e Is perlbctly viallile, iu uvunmiu annny rtuathur, M a itlMlaum dC ct|^l 
F tnUex, and iliut it sIiuwh iu n briilluiit ^Isicnin^t stitr at two miluH. IkAm 
srlblng IU prIndplQ and action, It wfll be Doccuuy to cKplftln dcoilf 0) 
nltar cltiimcKiistii: tiT the tnHcvClon of tho Hull's rays froni a mini 
«,wv takuBiinallpquaielookineitliiM.ftnd tlirovr Iu flank 
IT tlirw (bet off, tbu sliiipv of UtK (liuli will be Dttic dlllbnnt 
POttdrrbe mirror llscir, seen in pcrhpcrtiTo; but, U* wo ilireit tt on an« 
l«(irri>iir ynrdsoiT, Ibe ougtrROf the llwh will njipou- docldail^ 
wonty or thirty pun*, H will iippHirrBlrlydrculM: nud.lf wcoyi 
«)<t ittfinyoroiiehnn<lrodyariU(wliJch«inunlytM>etTl'cIat Itji 
iGut^irct tolhrowiloa tlial Is Dittnnilly of Kllgbt (-nliir, 1ml lylug nnte 
l' dark ihodo), It will app«nrllkoaini>ck«un.oridii»liciillylhG cnmo^liaiwi 
in Itcelf; aDdfbrnil cnHiterdlBiiiiirai, tbDnrpcarriiiri'trTniiitu 
. is K> say, wliatuvor may bo the shape orxt/p I'l' tlic mirrur, i 
J Wtranrer the IrrcgDlnrlty of the dletani oltjecu on vliii.*)! i!ii< il^uh liiipp 

I ID IM HVMwn, the bIiuiw nnd size of that Hash, If It ojiild W •omi by 
■Iter, noQld always appear to liim u exactly ihnt of mu. In Cm% 

'■ Swh formx a cvne or li^t, «t Ilig blunted npox of wblch nrs tbu miirati 

II IU etgnslkr'ii oyu, and whose viiitirol aoglo oqonb diut of 
Whoever is cuvered by tho flnsh, loea tho mirror, liks A W 

!flraem«nt of tho lun itself, held In ihc hand of the observer.— uul Ilielai 
lOo mirror, ratnpartd to the dlstaneu. the Itsgcr and ilii- uon- ilaiiUtqcd 
JcajipeiLT. Now, the hand bcliostat proviitva a brifclit npiieanuic* of 
mil, ^riijch, when tho instratnout is ndjusrod and lookod Ibrough, QTad 
i wuict area whli-h is nirorud by tbe tla«h of the mtnvr, «l^l^ll In altM 
■ tolttildii. It la a perfbetiDbsiltucn for (hut niock snn nhltft ve catt Ml 
-flftjr or one hmulred paces distant, Imt which bcc^omtu too lUnt lo be tn 
SllKb ftinlicr. Atl u'o huvB to du, n-lieu we wl^h to aeiHl a Saxh W K 
lijert, U to mnko cliac ima^ of the eun overlay the o1gerl,Jiuiui 
bd done in rou([b sextant obwrvations. Tho principle of tho tustnunoi 
extremely slmplf. A tonvox lens, of nny focal illstatico (fim inches bi 
Vmlent], hns a imnll emon Diuwhwl to it. whose sDrflXM Is at lt» ft 
'tfMonre, Tlio mirmr la so plu-ud Ibat n Duudl portion of Iu flaab trnpli 
. vpou one und of the lens. Tlio signnller'a eyo looks partly ibroogb 
otber end of the Ions, nmt portly fn» of it. Now the rays tram Wif 
.point of the sun's surfiu« ore converged by the nppuc port of llie !«■»] 
bKt;lit point on the Hcnvn; and those rays which radiate I>om that paint i 
Iroplain: on the lover end of the lens, are brought bock by mcniu of b da 
scute of pamllelism with the mys thnt originally loft Ihc minor. 
qnonlly, tho BlKnaUor's eye sees ihe brlifht spot In the precise 
Tunlahlnff point of the minor's Saab, and be con, by looking panly 
« of Ihe lens, refer it lo aomo iianieulnr <pot in thu distant land 
It what la true tat any ono point on the sim's disk. Is irwt ftir»VBiy 
1, ocrunllnf'ly, we "bliiin a lirl|th( df>k u^irm Ibn acroon, wbieh 
^ike mau obaiie «nd elw> u Um um\Vu«U,wi&.i 
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bsn« nwa covered bj- ihe flasli of Ihe mirror. It h ecari-oly poR»ib!o lo 

BubinlKed to llio Afsoeiatian, wlttioul 

. Tb«Y Miatbtod of a tuba or wood anuen indivs long, uiil wikb 

HI one andi ■ mlrrm- lurnud on ui axis at ri;;bt nnijleit to tbt 

a front of tbu mirror, u slip wns cut awaf from the nldo of Itui 

il the IcnB vaa Inaortcid nihwart tbo cai-unc pare Pun of ihe Icni 

d iriibin the tolv, and port outside of It, and In troot of tbo mliror. 

n wu placed at the flirtliur end of Ihe cu(«at pari, and an cnvotoil 

a Injury. A slido in fhmt or the leu-i rcpilntnl tbe 

>r ligbt Ibrovm on It, Uld Totiod the tmogu to the required do|;rao of 

The addition of a tulosujpe wat not fuuud practically uiuTul. 

) that of a BOcoDd mlmir, fur double rcHecdou, lo iDMit the dlffl- 

[T Muding Rignold when the sun vu bcliind the back of the ■iKiialler. 

M dUHcult to slpinl wtthin twelve dcRrees of tho point opposite to the 

d It U p<M»ltilu lo do no vlttaiu euven ilcpcoa. The luoklng-glwa 

il beof the very bett ptate-glnas, and it ought to have its ildcs Iniljr 

1, else tbcro wUl bo a eonfnKlon of images and an im^Iarlty fn Ihe 

LetHTB are conveyed by treble i^nps of Haebcs, each of wUdt 

It miLaltts of ooe, tiro, or three flaabcs, ui tbo cuse may be. 

TELESCOPIC mBBORS. 

mlt hflu conimimlcsatod to the Academy of Sdenece a mcnxdr on 

n of ellvered gltuH fbr metallic alk^ In the constnictloa of 

; [eleoropog, and on the poeiibilily of producing siufiuwa of rorolu- 

h reHoct pandlcl rays lo a elngile Tonus. He rcmurkp, In the Hrit 

I Ihe gpbcrical snrfuce itself Is difficult to obiain with B))su1ule 

■n^nicy. WboD a luminona point ta placed In the centre of curvature of K 

' ini'ave mtrror, the imago of this point ie osaally surrounded by an ouroole, 

' [i<- appcoranre of ichlch Indicates dcfectB in tlie >urliicc. The author torae- 

.'ii~' these dirft!ct« by rolonchin); the mirror in dlffeniut parts, until the tnUflV 

. ■ Tree IVom faults. The spherical mirror is then cotiverled Into on eillpsoldal, 

u^i! finally into a parnboloidal mirror, byiuceesalra provcewti of opproxlnu- 

i<>n. A Inniinuus pnint, placed at flrvt in the centre of ctin'utiire, it nnds 

_' i.Ii>:;l]y to nppraorh the principal fo('u,>; the imaico, of coarse, recodM in 

I'l' lUrectlon. By means of an appropriate polbbcr, the fl^oie of 

iiprrcetod ftwearh succBsslve portion of tho Jnmlnoiis point.n 

<i>''rratlun l>eeomos iiirialblo for parallel rayn. With ate' 

I iJi Ibis manner, with a mirror thirty-three contimettw hi dhun*- 

. , ...,4 :...'. hi]z a Ibol length of Sui-SS the author sui-ceedwl in rcnolvllix >I>0 

'.ill.: tuurut' y Andromeilffl into two dbliiicl polnlK. Thin rexull bad hllhflito 

'.< I II obtained only by Sirave with tho largo Putkowa bistiumcnt. — Ooit^ptel 

/.■'"Aw, 3avii.a(B, 

D GKEFS UQHTS 



'^vlncf I> an alislmct of n mode Tiihinbtti proettcul paper submitted 
Il A.»oclation,lS'«,liyl'por. G.Wilson. Il eommenroil by inalng 
Li regidntionB, thai "1. Al! sea-goiug vsmiclB, when under WIO*! | 
■1. Jhull, botivceii sunset and snnrUe, oxhMi. a ureen t^htunitia 
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%liU shall be fIxFd wlicrcvcr 1( la prnrtiolMo, m mj to cxhIMt titOB, «i 
Bhnll be fitted with In-board Bcrcens, projecting at knit llnvo tiscl tan 
tana the light, »> ai to prevent thu lij^liu being ecvn icross the bow." 
ADllior then went on to show thst theae ro^liLlioni, whicli wnnld ef 
Meilre llio nt^ect intended in ino!l cuea. woald bo moat danijntons, 
MOtnui be pnt to ilcor or look out, who bud that pcpnlUr Idiiil or b 
er which he bndonconniertd munylnslAnnw, oT not being able to d)niD|t 
iDd iighi (Vom gresn. fitalislirs of ™ior-blindnM« bi* ilcftrtlve, not In 
IBE fbniBles; bat tbere i« rctvum to think titnt not lc«s than one In t* 
b dcffe«t1rt^ In this n;jp«^; nnd or the tnilrkcdl)' mior-blitiil, not Imi 
one in IWy mnlOB nre bo. Ont of 1,154 pBreona, Inciudtnff stndonta, wli 
and pollecmen, examlneil by tlie nuthor, one in Slty-Src ncn ra«ri 
color-blind, — I. e. entirely nnnhle to dtatingnlfh the color* red, In 
f;reon. and blup. Thu author suepists twu rcmedlcB : — I. A change Of H 
Bfalem itseir, which In Its detaila mast be left to nanlical mm. i. I 
exnmlnntlon of all masters, mntes, and pilot* In the merchant servjcc^ a 
to their power or dlsilngnishlng colored lights within the liiiiii5orTiaf<>ii,iu' 
rigorously excluding those who could not. 



a Inst incetln(> ot the British Association, 1B38, Sir David BrV 
Btntcd that It was well known that the. dii«rlloa of luminous Impm 
upon the retina is one third of ■ second for white tight of ordinary Intel 
At a roriner meeting he hrnl Ehown that the small elreulor uva at the « 
Ihi) axis, whether It bo the retina or the choroid, retains light longer iliM 
gonenU rctlns, after the ejo has been exposed to light ; anil he bad na 
obBerred that cenain points of that membrane, situated, appaivntly, nei 
Htminalion at the ciMury procesa, have even a greater retentive power 
order to obaerro this cnriona phenomenon, wo must extinguish, radA 
■ ipw-dnme, to the light of which the ej« has been for some time exp> 
We shall then observe a nnmbcr of bright lumlnons poiuls arrMtged In 
HMt, the diameter of which Is about 72^. These bright poiun or Mil 
qipuentty placed at equal distances, vanish so quickly, that be had torn 
if tOIT dinitnlt to determine their number. Thi^y may amount to SftMO 
H)^. He had sometimes observed them upon extinguish ing a candl^ ai 
o npon quickly sliutling the eyc». The parti of the retina from wU 
!H points of light emiinato, are probably phices where the ivtliui 
I attached to the cllhiry ring, or other parts in the interior of the eye, M 
} Tnaf, therefore, be delected by the anatomist. 



ON THE I.AWS OF COLOB. 

Tbe^Uowinz is en absimct of a lectnre on the aliove lyeet, beflm 1 
Hnyal Institution, London, by Mr. Grace Calvrrt. The lecturer atated (1 
lio had throe oliJccts in view in his dlscoiimc. The flrst was to make kncr 
""« laws of color, as dlsmvcrcd by bis luamcd master. M. Clievrenl; aocond 
^|0 explain their Importance Inascientific point of view; oiul, thitdly,lli 
iiunullictnrp*. 

10 laws of fiilon, 11 IsnecMstu'} uVwinUiAeAVi^oaUl 
Wl^t, NewEon wit Qio ftm peticra 'irtiQ KW«ua'aift'waMiWl«fl|P 
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KiUuiit 1.1 [lio romiKinciitu <if IIkIiI, wbirh l]o suiil (•otisisWil of hjvch cuton, 
— rvA. ciiuiii^i. TdloH'i gi'ccn, liluc, ini]l)i<i, null violi:t. It Is ndW illitlnulljr 
finiK-'l ithii fuar uf tliviw wtca colon of tbo vpoccniin nru the tteult of Dm 
(iiiiiUiiiiiiiiTior die tbico colon now li'nown u thv prlmltivn wlors, vU.. red, 
Mill', Biiil yi'lluw. Thai, bine aiiil red ivrntiiDCil, pruiliii-u purplu or liidiga; 
liluo utiil follow, groon; whtio red and yellow prodiico onuigc: these tacv 
bclns known. It IsoaiyloprDva (but UietoarenotMiven,but ttirco pritntlive, 
■nil liiur Biviniduy, caUhI coroplemownry, color*. 

&(.<> trul priHjUi nu tw glvDM tbat llglit ia compoaud or three colon onlj. 
(Iiu: vt \\u! niusE siiaplc conalaia in ploclnfc plccca of blue, red, and julloir, 
pftpds Du a drcnlor dbk, mid rolatiiiK il rapidly,— the cfTcct of the eye bdn^ 
ta pToduics adiskaf whito light. If, tlicreforOithe eye ciui be docdved m 
nwilily wJillH tlio ill'k travtilti ai ao slow a rate, what must nccesuM-ilj ba ltt» 
•o when ii il ntnomtiurGd that It^hc prucecdi at the rate of WOfiOO ulloi 
t«ocoud? 

a iKpldity wlUi which light iravebi is lacb tbnt tlic eye Is not aide to 

}fin ehlivr the liluu, rvd, or jvlkiw, — tlie Dorvcji of tiiu rc'Iinu not Uuing 

enough 10 rccolTO and vonvn; ■ui-rasslvoly to tha mlud. the tluoa or 

an of whicli tha liKhl Is eoniposni. 

e snterlniE Into the lawn of coIit, Mr. Gmco Culvert ttaleA that It 

^1 bs intereatlni; to know wbut acioniillc miads biid duiolod Riientlon to 

of colora. 

n>llowcd Newton, and hla rcscoichoa had spodnl vdtrvnco lo what 
ivnnl had ciLllpd the " succMilve contrasiti " of colors. 

Ek'lwKTcr, a monk, al«o wniia on ibu Liwa of color. Goetbe, ilu! 
tHvoghE his mind to bear npun the »iiT{Jsct, anil ftudivd it to a 
OQt. Coum JiuniAird, abont tli« end of ibo cJsbiecnth reatur}', 
MSTeral monioim on tli(< Iuwb of colors, He explalutMl rory sati<- 
the "incccsalvo" contrast, and arrived at aonio iuslyht into ihu 

" no; Btlll be did not Iny down iu real laws. 

Leblanc, Harris, and Field, weru also wriicm of most interwlini: 

Ihb snltiect. Tho reason (but Ibcy did not arrive at the dvHcilTe 

- of cdlor WHS becaate the; bud not divided tlioie laws into Bucceaslvn, 

iiilloni.'Oiu, and mixed contnuts. These tbnn tlie bnsis of the pnctlcol 

. nf .-olor, and llio honor of ilictr dticovcry i« due lo M. ClieTronl. 

' - nti whyasurfiuwappenrewbilo or brilllaiit, Is, thotalnow portion 

' Aiiii'li fuite on ft« EurAic« is cuflui'tud on tbo rvlinu, and iu *ach 

. i:lvcs to Uio snrfaAO a hrflllont ospoei; wbUiit In plain while 

r:iyBof liKhl bcln^dilTuKcdiDalldlrcetianit, Olid a small portion 

— lu loiheeye.lheBurftieedoesnot appear billllaiii. Tbuinflovnce 

']1ont un thiMi two kinda of sarfUces is *ery dUTuruiit, as Duy Im porrolvad 

'he ejiamplva round the rootu, showlnit tho tnfluanca of dinbronl cOIora 

i;olil orruiineul*. When royi of light, Insicod of being reflected, an 

I irijcil liy a lurftee or tabatunce, H uppeimi blitdt ; tburufbre whitfl and 

' I I'lilors, as tbey aiv dua to tho rcSectlon or oluorption of nude- 

^lii. Ii Ib cwxy to undenland wtiy a surface nppcon lilDn: it I* 

ipcrty wtik'b Ibo sutfaco has to rcllcct only Iilna rays, whlUI It 

ilownnd rwl ni3*s; nnd if • certain portion of WkIiI is rofloctcd 

< colored rH)-s, Uwill docrvose iit intensity; Iliiu<,ni>l ntyawllh 

>diira pink. On ItiD rontraryi If a quaniU/ of unilwon*tiOMl 

to ibMrbcd, binck is producol, which, by tomUttintt tU« dulot mil 

"?afl!poiif ./fl/'Jior,aiDnonilejtdnrk rodi,1)luiif,«i{t](4itoi)ik *"' 

II" 
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KTT r»tor« ara prodaccd liy one af tlia prtmttive i^olon he'iag ttbtoAti, Hii- 
ro olhen ivUci-nxl ; roruxample, if red \ie ahiturhal, Buil lilne uid jwUpU 
refloctod, tbo aiuf ww appears gnm. There taa -no Tcasoiu why k pofM 
I UtK, yellaw, ml. cnntioi ba teen, cic. The Gnl ta, ifaai mrtatrvt oumM 
' entire]}' abBorlj one or two rays, und reflnrt Ifae olhets. Ttte («mnd h. ItM 
Vrhen tbe rciiaii receiTee tbo imprBBsion of ono ivlor, immuiUiUclr Ui ttmt 
pietnenuuy color ii i;eneratcd. Thiu, if ablaocirclB is pluccil on kpetfbtig 
psy lurf^cc, nn oraiifre bas trill bo perwited rotmd it ; if an onotgo dMl% 
niuid it will be iiuii<<ud a biolsh tint; it a red drdr, a iicrcvu; if a gntdrii 
Tcllow cln-lo, a violet; If an orangC'VCllow drcle, an ladlj^; and M Ob. « 
The "saRcetsiic" contrast ha* long been hoown; ami il codmmi la tta 
I Act, thai on Inoking uteadfaiil? for a fbw mlnntva on a nxj (orface fixed og 
^ s wUte sheet of iinpcr, and tbcn carrj'iait tlic oye to another white ahMt sC 
[ /paper, tha^ will Ihj perculTOd on It not a red, but a^resi ODu; If |{t«ail,nrif 
I If pnqilo, iirlloie; U blue, orange. , 

' The " ilmulianootu " conimst ia tiia most intcrotinK wiil bmAU Mki 
I 4Mqna]nted with. Wben two coiorod suri^cea are in Juxtagioslltoa, lha| 
■ 'WOttiatly InllLiuoco Oncli other. — favorably, if hnnoouizln); rtAota, or fiU 
lanner, If dlicordsnt; and In snch proportion, in dllMf caa^ •( M 
» rntlo with the qannlil? of Fumplcmcnliur color wliicb It e«ai 
B-IMei] in the cjo. For example, if two hair-«heei« of plnin tlnoad papoq 
^Ona daik-)rreen, the other of a Iirllllant red. are placed side by sMa Ott ft gM 
MOf Cloth, the colors will be mutually iniprovnt. in conaoincnc* of. (hi 
rated by tha rol sort^'o adiling Itself to the greeu nt Uiojui^ 
id emfaee, Ihns incrouing Its Inteoslly; the greun In lla torn angqWDthll 
7 of the red. Thia oirect ran easily be approdalod if two o(lK| 
M of paper of the same coloni ore placed at a f hort diilanco Ooil) tt) 
wponiilng influenced ones, as below ; 

Red. Bed-green. Oieen. 

not Bufllcient merely lo place complementary coIots side by atdn Hj 

harmony of color, since the leepcctlve liileneitlcs bars a tnott df 

[lUuencc. Thoa, pink and tlghC-grccnagrocrrodanddailE-gncnallM 

U Ught-greon and diLrk-ml, pink and dark-g;rceu, do noi : und lUns, to ol 

nAximum of cfloct and perfect hanooiic, the fbllowing color* nw 

d side by side, inlting into account theh' exact Inieualtjr of tlmi 






I ToHow-ornnsP. - - Indigo, 
fCrecnfeh-j-cUow, . Viulcl. 



I.l«lit-bliic, 

Yellow, 

Itol, 


While UghL 


VoUow, 
lllue. 


White Ugbt 


lied.' 
Yi-Uow, 


Whim light. 


Uluc. 

YcllOH-, 


Wbl»U|*t. 


Yellow. 


IwhtelU^T. 



KjkTVRAL PBtLOsornr. 

If Bllcntioii u not paid lo llio armnfrcmpiit of cnlors accoriina '<* 'bo 
■lion: tliiurnLiD, faulunil at Ibeir mulunlly iraprtn'Iog ^uch otber, they will, 
on the routniiy, Iiim- in tiraul;. Thoa, if blue anil purple aru placed siilu by 
■iil^ the blue, itirawiLiji; Its complvmemury color, onuiRe. upon [lie )iutple, 
irtU Rivp It a nulcUappcnninco; and tbe blue, rereivtriK [liBivanins-3-ellowar 
ihf purple, will Dssunie a greenish (Inge. The name Diay be ulil of yciloiT 
.11"! red.lf placed ID juxtaposition. Tho red, by ihrowiug Itn rampIciDCutny 
'iilor, Kiwn, on tlic yellow, cominuiiicalcs to it a (treeniah tinge; the yelloir, 
>'• ibiowingr lU purple bnu, Impwrti to llie ml a ditngcteable purple npiuau>- 
.Li:.-o. The very grout Importanco of thuso principlei lt> every one hIm 
1 1 1 lends to dilplay or acrangc colored goods or fhbrics, waa convlnciDgly 
'li-rwa from a greal variety of ptnbroidorud alike, cnlii'oca, and puper-hangf- 
mm, which demonstmtal Ihiit If ihcKo law* an neglected, not only wiU the 
]:iia)c Kiiil talent lucpvndvd by the munnnicnirer to prodm-e on a irinm plwo 
i.r t-oo.!. iLo ercaicst cITeut possible, be ncutnilijcd, bat perhaps lost, llwu 
Hi-.v))- .li-monslratcd that tbosDcflbcta are not only proilaccd by hlghly-coIOMd 
turtopvs, Imt uLm) by those vhoBe colors ore rxracdlngly pale, ux, IbrexMtt- 
pie. ll|;bt tntwna.or llsbll>toes witb buOii; and that even In gray E[irflic«B,M 
pi.-ncil rlntwlngw, the conlnist of tone liciwcon two shades was distinctly vU- 
blo. Tlie contract of tone, or tint, waa most marked when two tints of iho 
re juxtuposed, and It was ibercfore the iaicresl of an itrtin to 
lo this principle when employinj; two tints of the iiam« scalo 
From the " mixed oontraat." arises tho mio that a brilliant cakx 
d aaTcr be looked at for any length of time. If Its true dni or brilllMii? 
b Im approeininl ; ft)r if a piceo of red cloth is looked at fbr a fbw inlnuiM, 
7 color, is generated in the eye, ami aildltigi; ItaelT to 
1 of tho red, produces black, whlcli tarnisbea llio beauty of the 
Tkis contrast explains, too, why the tone of a color U modiUcrl, eilbct 
" y o» otbcrwiso, according; to Ibo color which the eye lius prcrlouslj' 
d at. Favorably, when, Tor Instance, the eye Arst looks to a yeSoW 
c. Mid then to a purple one; and uiifaTorably, whan It looks ataUue 
Etken U a purple. 
LT. Clfcrl nlso showed that block and white siirfticcs asshmo dlfferctil IraoB 
'dfag lo the colors pLu-ed in Juxtaposition witli Ihrm; for example, blKk 
M orange, or purple tint. If the colors piuccd busldc It are blnti ot 
nt Ilic«a eireits can be overcomo, in the ca»e of tiiesc, or any olluir 
ig to tho intlufnced color u tint simitar to that iuHoondtisK, 
at black from bccomlni; oraaga by its contact nith bine, It I* 
ry that the liliu-k should beblnod,and in soch propoitloalliat 
lit of blue will neutralize tbe orange llirown on by lulluonoa, Otta 
1 instance, to prevent a gray design ncqalrlng k 
pinkbb nhudo throQgU working It with green, give tho gray a greenish hue, 
which, by neutraliiinB the pink, will generate white light, ond thus preccrve 
tbe gray. Mr. Calvert, ider explaining tho chromatic table of U. ClieraHlI, 
which enablvil any puriHiii at a (police to ascertain what was the cumplenmD- 
tary of any of the 13, ISO coloi« which M. Chevrcul hud distinctly daaswl In 
hli table, staled that It was of the highest importance to artlsu lo be ttc 
qoBinled with thesv, In onler in know at once the exact color, shaile, Mli 
" ^witeh woald prodni-o ihc groivtcst ctTcvt. nhcn placed liesido another 
that ihoy could save gival "lulc of time — which, no doulil, tho 
m Uwi in mworlaliilng Ijy tixporiimjui those Liwi — by eumoltlut; 



t, hj givii 



OH SOME APl'ABATt" 
OF t 

Ur. U. Dircks, In a paper berore the Bridtih Aesocintion on tbe ahate n 

1 Joct, alter quoting aumc puasagei in Sir David Bravster's " NaluraJ Mjm(>c,* 

l fai which the anilior had Inlimatad that rcfloctiDn by concave spi-cnla myi 

I form tho basia of all BptM^tra] illuelone by TutlKlioa, and polntfng out ll 

I faiconveDloncc of using cheae for prodnrlug images of living and morlli 

petw>n«, in consoqnence of thdr inverting objertt, ttaud thai tie tiad otn 

trlTed a means liy wiilch living actors, some the real piusons, allien II 

Images of persons concealed fh>m the direct view of the spectators, m^l tl 

formed by a large plnie of glass dividing the room It< wiiich the exblMlla 

fwaa made ; the apcctaloni being in a darlccned portion abuvp. bnt at one dt 
of the glass plate, while tlie living persons on the other *il<le of It waM 1 
Hen qnite dearlj thnmgh tho giaes; and the images of oilier persoiu wil 
kg abool in the roam andeT tlicm, seen by reflerllon, would appear In Hi 
fame plai-e |a the living persons seen directly, and eonld lie thiu mad* I 
•ppCBr to peribnn most amnsiiig apcclral Ifeats, such as passing tfannel 
vails, into and coming out of the living actors, and to on, 

NEW AKD GIGANTIC TELESCOrE. 

Ml. LasiGtl. the eminent Engliib aMroaomcr, hoa beon fbr some Ch 

cngncrd npon the construction of a new and gigantic rellecUng tetmMJ 

The diameter of the mirror (notyotwurlced)is to be four (bet. the soma ifaa 

Sir William llemchcl's largest mirrors. Its weight is a lun and a half- V 

I. The mounting Is equatorial, similar in Its general Ibt 

k 10 that whidl Mr. Lnsscll has used with smaller telescopes. A part of ll 

1 qipamtas, of which the plan is purfectly novel, is the ob»crvfng-ltnx. It 

"a Tery tali scntty-box, between thirty and forty (tot U| 

It Which slides upwards and downwards a cage lilie the toogle of a CMM 

'".; In this cag* tbe observer is stationed. Tlio tall box atandi Vfot 

;4lini-la1>le which surrounds the telescope's polar axla. Tho rin^MppM 

Ave a motion in azimuth, and the lall Irax has n radiu) motion ea C 

: and tho combination of these two motions with verllral motlOD of < 

Ives commnud of the leloscope's monih in alt positiona. Tha ■ 

io arrangi^d ibnl, when tho teiesrope la turned to n proper adiBM 

I* depressed to a nejirly horizontal poNitlon, the tall iKix, turnit^ nptt 

n ■( fM base, can be lowered over the telescope lube lo pmuci il Oa 

In addition lo the particular motions dc9ait>pil. the raotmlli 

Etbr At observer was hinged, so as to cover the tclescupi-; and it also Ion 

B axis, so as to present the observer in tho mote liivorabie podtfi 

FlHth NEord to tlie cye-plcce. 

H THE DfFLUENCE OF TEMTEEATtJEE UPON PnOBPHOBXSCBHC 

'- BDeqncrel has fonnd that the color of the light emlttnl by pbosjtbva 
A bodlei depends upon ilic icmperature. Tlins, ealphid of iininiiiu 
an\ by tJie action of sulphur npon couslie *tronliu ul TiW" C, or SWt 
' ll a violet ilglit at ordinary icmpcraturea, but c I iM nfl eaJ 
temperature varlun, attd r«nu-iu atgiin 
■Itte or^^ltutl EcmjMoMiura ia natoT«&. taOwou* 



KATCKAI, POn.OSOn!T, 

t:Ltin, Ihn riilnn lUinliiitli in rermngibillty lut I lie tt'm pern lure ri^cn; Imt Ilia 
.-.i«ic I* tlic CMC wtlhsonip diIict sabplmiw-j. ThedlfferL-nlcffetM diTHiiiI 
:';-in lilt- pnniiriilBr molMmliir condition of awh Babi[iint*c. — QmpUi Rrm- 
'■, sJni. I'M, 

EXrEKDtEMTS OH BADIAyr HEAT. 

le (bllowfne Kcount of tome oxperimctin on nuUatit livni. involvint; ui 
n of Provost'a theory of exchant;e8, was presiinted to tim Bri^li Al- 
Jon, M Uie Inil iu«<tiD|;, hy Mr. It. Slewnrt. Tlie expurimunls lii quUB- 
« perfonncil vi'tth tliD aid of tbe ihcrmomullipllt^r, Ihu Bonrce or bMt 
^ fix Ihe mosl part bodies honied lo iVP. Four gronps of oxparlmeuU 
t OMUldcmd. Group tho Hrsl contains tbose sxp«rlni('iits in whirli tlw 
es of beat nuliaied from poliahed p1at«a of dUTorcat aubetoncc* at 
iro n>mparc>d with tho qoaallty nulinted tmn> » BlmflH 
tt of lompblacii: at tbo snnie lemperaiure. The result of this gniap of 
, Ibat glase, aium, aud selenito rndhilo about US per cent, of 
l[ doos; tbick mica, 93; thin mica, 81; and rock.saU only 
The sceonil group oi EJEporimentH wa£ dwfj^nnl XD compaiQ 
Ihcr tbo qqnntitioo of heat radiated at the soma tcmpcruluro from pol- 
d pfatot of the some substunre, bat of dilTercnt tbickncBSis. Tho romdt 
' b |;ruup was. (hat, whUo the difTerance between the ladlatini; power of 
t knd ibtn gloH is so nnolt as not to l>s eapablu of being direcltf 
rved, tbcru is a pcrreptilile ditTcrcncu between tho radiation ftom thick 
Kititln mivB, aiiil a BtiU more marked dlffcrcneu heiwcca the ladiailaa 
I platus of roet-ialt of unequnl thickncm. The third group of cxpeii- 
t tnodo with Uie vkw of comparing tbo radiutionB Croia I'utonji 
A plotu with that from lampblack, aa regards tbe quality of tbo heat, 
k qtuJit;^ bdng tested bj its capabiilty of transmission throu};h a scrcon 
la material as the radiating pbiiu. From tliis group of cxpcrlmsnts 
rs tbw heal emitted by ^lass, mica, or rock-salt, is less CransmUsilile 
' duouKli ■> screen of the same material as the heated plate tlian heal tnm 
lauipl>lat'k, — this dilTereuee being ror? marked In tbe cobb of rock-«aU, 
which itnly transmits aliout one-third of the rays bom heated mck-snlt. 
The conunon opinion that rock-salt is equally diatbermonous for all deserip- 
Lti'iis of heat, is tboreforo ontenalilo. Tho foonh group of cxperlmeun 
iK'WS ibul heat from thick plates of giosa, mica, or rock-salt, Is mote casQj' 
1 1 iiismiiiol by screens of tbe Kama nature as the heated phite than heat 
ij'iui (bin plates of these maieciuls. It was shown tbat all these cspeil- 
iiinnis may lie explained by Prcvoat's theory of exchanges, somewhat ex- 
unuled. This extenKluo consists of the (allowing laws: — 1. Each portiele 
at a nibsianca bos an independent radiation of Its own, equal In all dkocOon*, 
and wiibout regard to the distance of the particle ftom the surface of Ibs 
liody. 3. The radiation of a particle equals Its aliaorptlon, und thai fbr 
< inr tlosmptionof heat. 3. The flowof heat fVom within upon tho lnterli» 
urfseeof a polished plate of indefliilte ihlcknesa, is proportional to tbo Index 
"I' ir.fMctioo of tbe body, and that for every description of boat. Th« beir- 
Inz of these experiments on Dulong and I'ctlt's luw of radiation was then 
raced. Il was shown that unless bodies (Vom simply being 
elr transmisslbillty for tbe same description of heal (which 
a to fappoM), tlio radiution of tlila pluw or vi^nklw tX «■ 



1G6 AKKUAL OP aCIESTlFIC DISfOVEUV. 

Iiigli [empcradire will bciu- a Icaa proponion to Uio touil nuUatloD (tf tt 
temporniure tban nt n tow, — ilie conMqucnce will bo, tliiil tho 
ilnglo pu-Hde« will inittosD wlih ibc lempenintre In a 1««s ilpgree than V 
loDK md Petlt's law would Indimcc, It may evi-n lie Unit thu l*']: 
|inrtirte of vcrf thin pIzLin may bu proportlan&l to iha nbiwluie ic 
orUuit pAiticle. Taking a piece of gliua ormlca. thorcrore, u nlc 

re, u It Is very opnquo uilh regard to tbe heat rudinttMl bj hsblf, we tB 
mi>pOBe Ihst the total riidiatlou consists of thai of the outer tafer of pt 
mdf, thu fVom (bo Inner layers being all stopped by tbe oncer. Albl)[bu 
pcntURC, liowGvcr, wo ma^ tnpposu thsro ta not only tho radialloQ Of U 

or layer, but also pan of that of the Inner layer whleh bus been iT ~ 
pWa, swelling Dp the totsi rwllnUoD to what It appears In ~ 
mpnlmentfl. Tbis way at InokinR at radiation may possibly brine ^ 
nujlatlre power or pnrtltli^n (o olwy the aaiiio biwj with (be njodnell 
power of ptminles, which Professor Forbca has shown decreases « 
InclMse of Icmponiluni. 

ON TBE HEATIKQ OF T 



I 



The fnllowfng i« an abnlract of n paper on the above eobjert, read befbn J 
die British jVsBocinlion for l&jS, by Prof, nennesay : 

The temperature of the atmosphere depends piilidpall; art 
IlrecdTO) ft^m tho snn and on what it loses by mdlalion. A ponlim of tl 
IT beat Is absorbed In pagKlni; tbronjjh tho air, while anollier jwitloii p 
lies to the eaith's eorfsce. The ground bocouiCB thus boated, Miil II 
IO*er (trmta of the atmoapbere aequiro the greator part uf their li 
comnet with the wormed surTaco. Ilia admitted that tbo modo hawliteh tt 
^becomes heated by contact with the ground must be a kind of d: 
tnalugOQB to that scon in Che movements of a heated muss of liquid, « 
bolting water. 'When studying tho vertical moi'eincnta of It 
bo had hpon led to consliler tho connection between auch nion 
Influpneu of the heated Kronnd. In order la DxperimeDtally study the qi 
tlon, tlieraioroefem wore snnponded Ht diUferent hGijihts abn 
ond nndcr dlttbrcnt cln^otnatancoa of exposoro to the InHiioneo of tlitt ft 
poMd ctimmts. Observations were made every minute, and »c 
bttf mlnnte, during short InCorvols, ulraul the middh: of the monlli of V 
Ob dayi when the sky was eloar. and during which there was 
p«U deal of solar nidintlaii. In general the tharmomater« BxhIblMd ll 
timlloQS of temperature, tho Intensity of which dlmlnhhnl Uio 
Were protected from the iulluonee of circulntliitc cuirenia In the air. 
Rreatost flDctuations wore presented by ihermotneters with blackened b 
miKMed In tho snn. This arose IVom tho drcumatanco that the b1 
bnjba, by ocqnirini; a hliih tenipcratun!, become thcmMlres illsmrbtBgag 
tn the calorlflc conillilDti' ••( ibc surrounding air. EvIdMico of tlmSir ii! 
nomeim nMUNir" In hv prvwntPil liy the curven of teraperatt 
■he aid of pliuto^riijibkul rcidi^tratlon at the Rodditfo Obaurvatoty InO 
fbrd. Atrcniiciii lias liccn I'nllcd by Mr. JohnBou lo A rcmarkoMe M 
In the iviiipetnture nirves daring tbeiluy. This sorratiuQ islbuudonljrw! 
there la a conslderaWo nmount of aolar rodlalion ; It diwppeiirs dntnU'll 
loM and cJoutl;" woatlier. "WWle It timifVBii«A.\ij teti^ftin^Switt) '" 
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i.f liii: uilar heat npon Iho grOQi"!. fmJ Itio ronscqucnl clrcillnlion nf 

■li' tlpeoirenW, j[a9tin]s a rety sniifilliclory cunlirmatlou or tlie 

- •'( tbo pbotograpbinil method of n'i;istratlon. 

< liuwt.'it.tliittthailDi'niai'o of tcmpcnitiire In a!iccitilliis;thmii£U 

.10 depenilcil not onlf on height aliore Uio sun Icrcl, but alio 

u[«iu ii.i' .'ii.i.Juio bclKhi above tbo nearest surtkccof soM land. la t)il( 

Buy I III: ik'iTciLsoof tcmpTnunreoviir pl:Jiiit, moimcains. and platraitis, would 

!» nci-vi'-iirily vury diffunjnt; and we cannot immediately infor the Mate of 

titK lihi'iiiiiiit'iiii 111 ilio two lattur lDsiancc« rmm what mny exUt iu a fonoer. 

A<tuihul FiUElCoy Ibonght that odd cU'iMuiutanco was too much OTcr- 

lookcU liy Tror. Iteniioss)' in thoso researches, oanioly, thai alang with tluW) 

•MomUiiK oorreata the wbolu liody oftha airwaa umriod along by horizontal 

camnti, to that U could not bo usumed that It was Iho Ti'iy Bame air whirii 

gara some of Uw indication* which alTorded the oibura. Again, It had beat 

deail; «howi] that a (hcmiometer plaoed upon the gronnct, or eloao to It, tti^ 

quunlly ft'll 17" or IS' ttulow ono plat^il n lew Toet or incLca alMvo It, wbllB 

•nmetrhatlilichcr up still, ItiDltidifatioaK orthc ihcrniomctorai^ainftill; thtti 

■ Icaiiy indicating a epol at whicb tbcro was a maxitnnm toniperaturc. M to 
':>' lutlDT pan of wliat lie slnted, it^wm ao commonly obwrvi^l, that it joa 

<'>'<1 a tbcnnoiueter In UlQ loner window Of a houMt. and nnolhcr in tfan 

ulnw iniiiialiatclf above it, in nine cation out of ton yc>n wonlil And tbo 

'f< r indlcuto a lower icniperalure llian the former. Prof. Stuvoll; Hid 

Ui3i, bealdM wbat Admiral FitiHof hod pointed out. there were two otbcr 

drcnfflslancvH of mncii ImporCanLu to be attended to in snch i)b«crvation9 M 

Vnt. Ucunws}- had been making. Fir^ that ovnporatlon was going tm 

mnrr ar ^rfs rapidly according to tiic rircumslimcea or the locality where tlie 

,.1....,,.,,,,.,.,. ,n.re cou;lncted. Secondly, that Iho air, when having — oicliBr 

111 >oniacaiioa,oraliruptly, aa In others — to ascend in itscontM 

L^ioutid, was compelled lo contract In Tolunie, become colt- 

' t, la VOIDS ctues, part with a portioa of Its vapor, aud lluu 

. :^1 wbith we iu ottvn saw cappini; the IiIIIr, as well aa ^r- 

iTi^; i>H>.'^i> IU ilio high winda and (tormi which to tVcqucntly prnvaliod 

thav. Dr. Tjudali Aidd that lb Switxerlond, on tbe lopB uf bu;b mountutna, 

he hod a lUII opportunity uf wliDexainK thcae phenomena on a scalo of 

Cnuideur truly iti^ime. Tite snow in tbcM regions wa« naturally aa dry as 

dOBl, and ho bad fhNjaontly an oppununlty of witnessing cotummt of It 

wliiriol up to an immonw belghC by the ascending cnrrunl^ of air, into 

l*eioiu where It was loou diasipatcd or meltod, and disporsod into vapor, b 

WBB aUu to bn oteon'ed Uiot the tinn'a heat liad a power of penetrating water 

nul uiluir BiTxwna, ascli an the douds formed, for surposaing tliat poKCMtd 

by Ikhi derived from leaa intenwiy igniUyl or beated soureex, aa, for inatanca, 

^111 iMidir-* hmtud red-hot, or from vesaela tllluil with hot wawr and the lilte. 

Umcu ibu ann's ray*, tbongh they ponemied tho olonda and the earth, yet 

ilii'Fvtbcyliilnllyloattliulrformer powers, anil when radiated back poHuwed 

■ . -ii.'li imwor At before of penotrating douili or olhor screeua ; and tbn» tho 

ih aud in aOnoa|ibcn; bucaino a kiud of trap for tbo solar raya. 

. TOE DieTBnumoK or heat in tub urrBwoR of the eaoth. 
i II a paper subm[tlc<l to the British Association, IKJG, by Dr. SiUoatrom, of 
r Lhului. on the dhtil'atHon a( licnt in Uiu Interior u( tins ^tiB.ttiaafflteK 
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vwlons decrees of hciil, wUich mixed with eaiih ntber and ninuiwl b octt 
degree of tompcrntum in ilio same mBiiiwr at aUxttuu/ea Eiil^jwet toirili 
phj^ickl inllucni.'cs of Ihn cartb'ii axnrlar. 

IVof. noiinussy reninrliod that llio views of Dr. SHjpatrnin Mdaed MM 
tn oilier vronls tlio well-kunwn Cact, that & mau of fluid poAAOsefn^ 4ifti 
Monpcraturea In diflorent parta of lis Interior masc bo mlijctrtod id ■ jam 
of convortlon. Tlie resnit is lumally a cha.n'ro of i-olomu in llw ttUinM 
of dn-ntnting fluid. This chnn(^ is etpablc of being oliaerved In MiUb 
lOiiiuents, luid ma; slso DlTiM^t iho Tolumo of the Buld mMicr In llwli 
ilor of the earth, provldtid the rhanKes of totnpernture of tlie fluhl an n 
[ clonll)- grcoL But it Is elomi}- proved that the ie(Hpcr*tJon of itaacwH 
r 8o vxtretnely «low, that It is not llkclj That any considerable changEi' 
volumes oriainK from tbla chiuo could hare arisen within mcent period*. 
I mob cbongcB have arisen, thoy mast have oecnrred during rumotB 



At a recent rooeting of the Kdinbnreh I'hltorophtcat Sodotj, 
muit showing the contraMlon of wnlcr b1>ovo the fKciIng; poliit, msi 
hibtted. The water opcmtmi on was contained in a glass Jar, about 4 iad 
In diameter onil !8 iurhea high; and the ehaii);cs In Its deaslty wo* Aq 
by the ascent and descent of colored ;^bss balls. Bhoat an hieh in (dafflMi 
When The water was Ice-cold the balls were all at the bottom ; bnt 
Hs Ihu warmth of the room was communicated to tbe wj 
nnd conaeqnent Increase af density caused the balls lo ii»o. A* the 
•pproached the slate of greatest density, the heavier balls were leco to 

■ Imenlariy alMut. in conHoquence of the current caused by the rhsOL 

L temporature. In the course of on honr, the point of miiximnra dunBltylw 
I log been poKsci), the balls began to descend in rererse order, and ai loal ' 
I BgalD readied the bottom. 

I OS SOKE FHTDICAl. FR0PERTIE3 OV ICE. 

I In a recent lecture by Professor Tyndall before the Sural 

I 'IteabOTeBnl!Ject,thBanthor,anortBferring to the foreo by whli 

I . ■rtAltocturc is accomplished, exbihiicd some phcnometia of eryi 

I means of the pholo-electric microscope. The manner In which tlia ntol 

I ' iu •ffireealion was aUbcted when a beam of radiant heal was sent tan 

I fnterior of a mass of ice, was examined. The track of sneb a bcnm 

I MMed H beanilfld appearance — flattened spberolda were observed, wl 

■ .cCRaln Inddencps of the light shone with more than metallic ' 
r atound each a llqald flower, consisting invariably or six petals, wm 
I tbe spot 01 the centre of each llowcr was proved to be 
l^'lbrmalioo of the llawcrs In a piece of Ice through which a beam ef 
FUgtit was transinilled was rendered visible to the undlonce. The wit t 
I' mlor cavities, which, in the case of gladec Ice, have caused so mncll i 
[^CtlMlon, were next examined, It was proved that the water wu dm Ml 
I Bteltlnguf the Ice round the air caviiloa. The hypothesis prononoeed ItT" 
B AjtaMls and tlis Uwsrs. Schln^nlwelt to account fbr this water, and WU 
MM* bithnno bceu unlvenHlly accepted. U, that tBe Ice permits tbe mlt 
Bhl»l»fM^tlMl|«atinnaatlwate,an&U\a.U«\ax«mdaa'«BA%«>FiU 
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I tiiyw is whcillr DnlDtmbto. One of lu ean- 

Ib of olr wuulil bo capaMa of shnnrMni^ (n m 

: i[iiimtUj- of hcBl Khinh woiilil raise iu lompertttiitD ui>iTitnla 

-rcrs. or more thau IfO times that of fased rust Iroo. The 

:._. :|,i: ira WHS jliown to bo Biimplo conaoquonce of Iho djimmio^ 

• ■■ryut lii.-ul; molecular motion b transmitted tlinragtl tbo sollil Ira, wlth- 

(i imdiulliw to its 8oliJit7, and detachen tbe portides n the surface of tbo 

H-rual cavliy, u (he l»t of a uites of elastic ttalla la detiLcbod by ftwM 

:tiL-li ban travorMd a raw of tbom witbont piodaring yi«lblc MpaJnUan, 

iL- paisatio of mow Into gbider Ice was next coiuiilered. It was refiaTOd 

tlio onormoiia preEeore of Ibe moist neve npon ttx own miisa. Tbat mob- 

IV w&s nwciiaurj was shown by mauldinj; ico at [hin]r-two (tcip«M Into 

I |ji I while, when it was nmdoml parf^l y dry by Imiaonlon In a hoUl Of 

Ifj nrlioDlc arid and utbor, the ice on being crushed tiecame a powdorM 

ime at snow. Crusbed gloss or ijuarti conlil not bave been whiter ormon 



an THE EXISTEKCE UK A^' KVUOIKXL IfEDICU. 

At a rovnl meeting of tbe FrcDdi Acadcmf, M. Lo Terrier waa lukcd 

n Itie (KViiiion of aDnouudng tbo return of Eacke's Fomtt In almost ox- 

I' tly the piMltioD assigniid Lo ii by calculation) the very delicate and difllmlt 

: .t-itlon, whether or not the present rate of retnm of tbis impottant littlo 

< <ly cunfltma the opiniun which iho aludy of its orbits otiglnamd, nun^, 

[ii! ilie apace ihroat>b which thBheavonlymBS»eemi>vc,lsfullof areatnlng 

t.cTtol medlimi, tending always lo tctnrd their advanoK, diminiab Ibdr 

'<[-'. :itMl hiing them Dually Inlo the aun. Thu reply was onClrolj iioit- 

'. I kI, in brief, was that, even If Encke'a first suspldona of U ahonld 

iiii'd, his long and admirable calcnlatloiia of the sabjcet of tlkb 

ii-i'.vB the handling of a mnster. Sir, Bnblnct, howoTcf, boWj 

ML [lie sulyect, and uKsctted that tito continued obeurvutioDH of lUa 

iLiir T iciuli m, as yet, nothlog defimtu upon the autyiM't. 

l-ERSOSAX EQUATION. 

At a n"cenl mwiinj; of ilio Riyol Astronomical Sortoiy, Kn^ond, the 
\<irciuiinicTr Hoyal waul lliu ft. I towing communication from PniltetorMlldid 
f Ciuclaiintl, un " I'ciBonal I^^ation." 

" At llin inoMinit of tbe American Assoelaxion of ISKj, I antionnmd tha 

.1 '. [)tut I liiul contrived a simple nppanuus f'>r Ibe Investigation of ttM 

■ ii-Kolute pciwHinl equation,' Sic):ne« in my family, and oUht 

< iiiulilni'd to prevent a full Investigation of tlils euVJerl nWH 
/ of the pnuonl year. In ease a star enidd be made lt> rfioxd 
' r Itt own tnuistt, the difi^rcnco between the star's racord md 

< I "•OTTor would bo the observoi'ti aitnlule personal eqnatloa, of 
1 1 nu lirruiLnar the ' pctsonality of the e ju.' In like manner. In 

''>ulit 1)0 mode to record tbo moment of it! ttrcnrnmco, thodHi 

in Ibe record and that of on oiKcnrcr would give what I Mtm 

: -iinallly uf llio cur.' The same of ilie "pnso of twiioh, wUcIt 

"I iibyllolngicol curiosity, lia» somewhat engaged my all«ntt(ill. 

< iinnot at present lie made to rooonl ibclr own tninilts, I bars 
ii;it I (Till * Dnindal tam.' moving titilfonnli wVfti »^(iiw*!Bl 
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" two linndred, tlio power of tbo rye-piBre now iiiuil In IhP (niiuit tetMeo 
ByroenTuuranclcFcro-mBguct.lheseutlflrialBun (icn in number) aind 
ta mj rvvulrlng dink, nrs nuule lo record llid exnct momiml nt whlA ll 
1 srtiflclal muridinn line. The obHorTEr, by tlio abt of anocl 
lei, rcconla tbe moment or bi« olisorrod tntnait. niul Uin diSacacen 
records, corrotted (br difltorenee of smuiture and Rrow linM O 
it> magneta, Bires me tbo ' absolute penKnuJiir of ilio eve.' Thi* aaw 
hlftntlty hu been obMlncd also ft«m n nxnnt of tha moment M wbich Ibl 
' te 'slrlpe* on a duk |^nn<i, throim into ripir by tU 
a nction of the elertro-magnettc nniinlare, whicb reconle the ninmnl 
if tliG BTtiaflol Stars. Tlicae qnAotltie«, as will bo eocn hMcaftei: 
« almost Identtcsl. To otiialn ' sbBOluie penonnlliy of tho cu,' ilw ah 
■tOTer, nitb lila msKnetlc key, tUtemptB to rerord tbe moment be (wraira 
'~ A aotmd produced by tlio ttill of Ihs ' time-pen ' on tbe disk, as driroa h) 

RmutnrDof the time clBClro-ma^et, It liilla, and mnkcii ll« 'Ime' dot 
It hncmd between tlie dot stmck by the tim«-pon and tbut stradi fay tta 

'a rceonliDg-pon. gives the time inquired for tbe car to exeraM li 
ce, and for tbe ncrv« obedient to cha wHI to execute the tcrord. X iUi 
proeew, wblch is quite unnecessary to descri1)«, gttcs ' personality of lb 
toiieb.' To the prnclieiil ostranomer tbe pctsonolicy of eye niut Mr M 
Alone Imponant; to tliosewholiavc adopiod the American method or tnri 
sits, tb(> 'personality of the eye' remains as the qauility wliosunUiM iri 
yarinllons It is reqnired to dclennlne. Our regular obserTatioiu hara bwl 
d dolly, with teir exceptions, throoeh some sixty or seventy dagn 
t, Mr. U. Twitcbell, and myself making an eqanl iwmlNra 
iliona to determine (he fbHowingqaantldes: — t. Absoluur perxmottl 
S. Absolnte personality of ear. 3. Obserred mamcnt oTawHN 
It of emenion. S. Observed moment of inuMttioi 
B constitute the regular obsurvattons. Besides Ibusc. 1 hare ohMtnd 

1 'eyo and ear personality' of alioul thirty pcrmus (oot otMcrrert) ot (Ml 
Ftcat, uhI of age.* nom fonrtocn lb sevonty-Hve years. Among thei* IndlfM 

la I find thus fur no law wbich secnu lo govern the poiBonalily. Tki 
itaipi is small, nl the pereouallty of oyo varies between the lowest Unl 
177 thousandths of a second, and the highest limit 'JH thoufandttu of tM 
weond of time. The personality of car ha« for lis least amount L3T llHM 

> of a second, and fbr lis j,ii iiliiiil lliiilf. ""^ tl rhlii iif tiii^ 

; and each uf iheso limits belongs to tbe same two obscrvBn, 1|< 
n poTsonality of my own eye, ns obtained fVnm 3SS obserratjoni, kK 
aandlhs of a soeond. The mean personality of my car, as otmlnBi 
in eqnal number of meHBuivs, la l(H thonsandUis of a hkowI. TbM 
n quantities fbr Mr. TwltchtU, as given by the some number of obMna 
n the same days with my own, are for the eye 144, and tor Um m^ 
SStlHMiMUirliba of one second of time. Ily muiimum. >ya p«<rBDBiUUr '|| 
D tboasondlbs of a socoml, the maximum rcaclie* lo 1'Jl lholuBluI(h> 
L ' ear personality' is. 143, my miuimum 'ear personality' I 
andtha of one second of time. Tbe earns qoanUIie* toe Hi 
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mr ns-i-tant aoc! my^plf wwh miMlu flvo ^eiinE of ten olinervalion*, each on 
iit>i-iui.' iTiitiu(e», vrlilcb iNiln^ cuiitlnuvil avvural dayi, eliuivol Hint wo wore 
!luiili' tiju V iuinikiu of QjeperMhfillt]'' aiaoantint; (oalMiDi two hiuulmltlM 
oi 11 ni'iiiil on UiQ tneaa of tan olMarvittioai. 1 >1m lournl iliat [ho dilbr- 
ctii'c xln';i>ly cgtablifbcd between Mr. Twltchell &n<l niyavlf was confirmed hi 
111 ihcH iiltservuioni. 1 wUI uniply iDmark lluit the senaH of toocb gam 
L\'Mulu Blmosi identical wiih those uf the eye; and Uiia fitct being toon dt»- 
< "vitrtil, tlie oIisOTvationa Tor perKnuilitf of (oach weru diucontlnned. Tbni 
luT WO have prcAcnCod reaolta obtained bf ths eye, in seizing an alfOoM 
iiistBuuncona movement, the sudden dutiDx of a white line IVonk bcblml a 
tdack Hereon. Wbcn a comparison wis instituted betncen llio absolnto Mid 
oIiMiTTed momenm of trarutls of tlio artificial Blara, I found, mnch to toy 
mTt>'iie. tliai iHiib my B^sittani any myscir largely anliriiiatul the true tlmoj 
uid tiiBt in every instance, without one Gxc«]>tion, tlio same fact was noUeed 
ill oijicr porsoua, who wore ignorant of wliat tliey wan; doing, wUilo raconl- 
ing Ibcjr tntnilta. After learning the Tact of UiId onconacloiu antidptUoi), 
ciTorts wEn made to cure tiie evii by special ■ticuilon. To Bume extent lU* 
•nu iloni', lint the tendency wan (o an immediate relapse the moment spodul 
uiicotion ycaa diicontlnnod. I find (on a mean or [en observations} mj* mni 
imildpniioua unuuntine to the tenth of a second of time in more thMi onB 
I'xlancc, while Mr. Twitcbell's error is nearly as Urge. Tlio varlationa ftvm 
;.it 1.1 iliiy, iind fhim ol><icrvalion to olMcrration In the some set wcro far 
' I' f but anticipated. Tbis gave rise to the observation of 'emor- 
:li'.' artificial ston from behind a dorlc screen. Here I IbuiulA 
III llic tcsuits piEciscly equal to the porformancc uf the oyo as 
i> rinined, wblcb for my assistant and myself «cemB to bo the 

: 1 .^jut uf attuinoble accuracy. The expozimcntii of oliscrved Imtaar- 

iluii L':i.liiiiiicJihc [^t of a strung tendcncjto anticiiiation, and a loss dogma 
of (tcodincis in Ibe worlc. I now became onxions to apply the dtKO*eriM 
thus miulo in some pructicol manner to onr star tranaiu. For this poipOM I 
tatg niiiMrncted a dlnplira^ni, consisting of eight occulting ban, four on 
(scb side oT a central spider's line. We observe the emersion tVom tbo fiiM 
lar, both immorslon and emcmlon nrom the second, third, and fourth Inm, 
Ibe muiFilt i>f the roniral win, the Immenlon and emersion of tbo linh, 
■kuh. and suvcnth bars, and tbo inimeniun on tbo eighth bar; in lliU yraj 
w« make HniwiotiBiJrTatioiis; thcee burg are nbuut two seconds of titua tu 
wktlli. iiml Liuilr Intervals about fuor swonds at the equator. By obatrYlBg 
cmcniun and immersion, we hope to avoid any error orisiug from tuxi at 
dUToiTiit luB^^ilndcs. as tlio lui^er stars will emerge souiwr and illHipi>wr 
lM«r, H niwu of the two oliservniloiis giving us the placu of an imoginarjr 
wire between the two biu-s correctly." 



Ttu follawbig paper bu baen read before the Roya) Society, hy PrafeMor 
Badt'o rowL*11. The subject of rotatory motion, capecially when titkIni;plM» 
under iIiiiHii comliinnlions which are prewntcil Iti the gj'roscopv, or Am- 
balnniiv! trinlriT, baa altracliid much attention at the pretunl ibtyj i 
lbau;;ti iliD primiiry niechanical principles bonrint; u]Hin it bod long *l 
n nnilurstooil, and aoltnowlodifod In [liwiry, yet the practlcAl (W!i!i!»,M 
jl ttifji'ti^fft ^**°Vj '^ft*^ iT*iHiii B> tiltht ^'*iH*Tii iii ttitt ^frty^ TiUftiHi" "^*'~ 
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n)ti1i[tc<i, they rrcMrd anbDunilnl nurpriK. In a Ibnner Inrtura In 
'oral InBtlludon (1854), he liiul lUacaaMd tb« pdndpla oT "rompaatiun of 
' Honi," and Uiow iipiilleullinii nf It whldi had Iwen IViand ii 

y plicnDiaeTia or pnyoctilos, iUtutraud tbo inmc b^ the gyratBopt tl 
k Rerenl earlier forms lu suc»sEivcl}' mudifled lif BoDfsnlKri;^, i 
:l, and WboaUtono, «honIn)( tho tdaatll}- iif tliaae rwulM in ■ 
lo with the »;nuid coaiaicol phenomnDon of tlio proccctUin of Uio •<; 
tnue tlw dAio of that loctuie, tliostrlkioR rosnltn iiroduood by ni 
sume prini'iplos, lutil applying tliD gyni«<«jiA to i 
7 the fact of ibc earth's routluii, at veil w nnilor othrr » 
It to tlie polc4, by U. Foucault, have becoma flunUiuly known. 
Iill«curriiig to the aabjcct an tho present occnalao, (lie ulijucl i» U 

" HI qiplicatioii uf tho aanio iirlnc^les, like tho rormcr, very obriom ■ 
K £4rtoifJ; but whlt'Ji, uevertJielmB, renutlned unknuwn 
■nlatcd ODl and actiully MTectcU hf Uie Invi i 
XP-Smyth; tho use of rotatory iqipanav* far g^'I'^S '' 
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^ble it la nEcvsBuy to recur to two ulniplo Orvt |»iii 

*irllic1i> when distlncUy i^tprohondod, give Itiocluo to tbu 

tmfluns. Tho lirEi of tiicso la Ihi> tcndouc]- of n body Ui ruuuicoi to v 

tbul rotation in tba mxav plaiie, whea perfectly iMiliuiitid, irrmticialru of It 

inatioQ of extumal nX^\x\t, which it turmod "the flxity of bU« t> 

TliQ somnd ia "the compositton of rolAtory moiioni " 

a a fbrco If impvessvd on a body In rotation, [t does not «bav ll 

edy, but Is eompouHdtd frith tlia BrM motion, so that tho ratMloo M 

fk Intcrmcdioto direction, or tbo axln Bhilta its pacltiim U 

w uf the aotloD of tho earth's axis, giritit; rise |i 

.rnlnoxra. It is called generally a " prvroBBluiuil motion." TMr Bnt ft 

B ll that ehiotly referred to in the inveatloni nbout to bo doeoDiMl, m 

It depends (uspniiully on tliu great amount of rraliUDnGo tUiM vT 

b •07 anKOiar motion Impniantd by aa cxlmtii.'Ont cai 

id rcrolving bcnvydiak. Tho moat im|HirtanC otuervation* re 
11 those of tbo otiiMiJei oT tho hoBv«nly tx>dli», at 
idbotlithedetermlnallooofthefnltfwfeilind tho mrrocliunof fi> 

; tho bmifltiiili ; and for tliis porpose tbero is u nucoeslty for m w 
id horizon, which it is often impoasjblo to obtain from tho at 
H part«,wboti tho Bim or Mot can bo dittinctly seen aboTD, aiut thian 
E1JI7 at night ; yot tho safbty of the ship may essentially depend OB It 
■ (dtHrvBtlon. Henco rnrluus plana hare been resorted to for otilainla 
of horizon. Simple redectUin fmta tho >uiAiro of a liquid cHi lu 
tVbi practicable, on ncconni of the modon of tho ship, though It is til 
1 land. The most colebratod attempt to snlMiitnis aoni 
i on nppiication of rctalory uoCum, devixod by tllO UtO Ur. Z 
i^ln tSaO, It contlstB lo caoBini; a disk, truly bulaocttl on a fixed pint 
d \ritb grvat votoclty, so as to kitop up Ita motion during UlA 
d (tor an observstlon, known by tho name of " TtougblDtt'i t^t." 
' a plane rdlctrtar on its upper nuifacc ; and being a ryUndcK Ji 
lu luwer('nd,nnil the poiatof snpfwrtiHlllIn, tlicocuuaoriil' 
If ta thrown below, ku liiat it Is in stable cquilflitium when ai 
(dtylironininiili-ntH l>y ■ wpnraio train of whouls. from whi 

kttm-lii'il. TliU", (V.ini Iliul'riuciploiif/Eifju/lAajLJuwytW 
tctal that tlic icUcclin^ Murtius'ncnM VRMt^v^uVni^vg 
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ir, found pracli™Uy 
tjchanicol prlQdpla. 
>l partakes In tho Irrc^lnr matlun of tlic Bblp, Wben tlio disk li net 
ng, U)ii notion is lii torn cofflmunlciUcd tu Ibc disk, and the cantre of 
jbeinghelow,— ihoTei7drcimiiiI«n«Hiiipl) EiTD5ii atahlllTronland, 
— cwues ll ID aoinlre an cudllatory movi-ment. When In rofufiim thin doH 
■■••t abow llwsir directly, but Is romponniled with tho rutation, and tmisca % 
; riH'tolmuf nution, whlcli b (tatal to Its hug na a. horiianial reOector. Hence, If 
nifMviiii'cof gmvity (iwiriilHlwItli tlio point of aupport, aB would Jw nvon 
ri' ilIIU .l<nii< by luipendlnR tlie roTolvIng disks in gymbubi In the monneiof 
r, ::■::'■■: _ri r'lt Diachtne, this came of itrecnlaiity would be avoided. Bf 
liij- 111' .11:- it would prpscrvo iM ortglaitl Uvtl; bat thfa would not no(«s»ft- 
nl>. . ' ii.ri,illy,bo tholmeSoriamdiileTel. To obtain the (nw loriamWlpatBI 
niiiiiliir I iiiitriranco has been made by the Bome Inventor, which bia iMta 
fiillv ilc:-Lnlicd Id the " Notica of tbo Royal Aftronomlcal Society," voL 
xvjii.. p. •>>. Jaiinary, IS.^. But fbr other clasEcs of observBtlun on board 
irlil!- Mliiili InTolvcihe use of tliO Motive, esperially thoso requiring oM Of 
.>iii.iil<-::ilili' ytower, Iho mmo requisite of fnvnriahlc Blablllty of dlrecduik 
I li^liniiable, but bltbeno nnaCiijucd. One oftbo moat JmporMnt 

I nanticnl astroDoiuy has always been the means of obserrlogU 
i<-<« of Jupiter's BSte111le«, go frciincnily lecnrrlng, and aSbnlltkg 
I'l ditwt a means of obtaining the longitude, tu gcneralj topro- 

, iin ■' . I II I It V on shlp-bonrd, it seemed an obrioua recoune almply to w^awf 
no .il>ji << ivhlch it was desired to keep Bl^ady by cords ttoia a fixed pdnt 
in iliL' ^ L-<i'l. But a iHidy Ihua luspcndod la like a pbimb lint : when Iha 
p"iiii I't KU|>tiort Is Itself set Id motion, It acqnlrcs a part at that motion and 
Iwtnmcs n ptmbthan : and it nadllalcB more irregnlarly and violently from 
T)iD on-ttntuliitioa of motions Impressed upon It contlnunlly by every flat) 
motion of the ship. The cmo is the aomo as thai just considered in Trongh- 
Ion's top. Nttlmo's or Irwin's " Murine OiHir," for canying tho obserm 
"lid his tt;lu5co|>u, was almply an application of thia prin<!lple. It was tried 

•11 board ship, caperially in a voyuEe to the West Indies, by the late Dlr. 
^iiialulync; and thoa^b somewhat prematurely rcwanled by tho gOTem- 
T.i> lit, was found noMo answer; though no one seemed fUIy aware of tlkfl 

uiiM of lla failure, till Sir J. □ocsehel (in the "Admiralty Mannst,"} 
[Hjinlcil IJU1 tho principle Jtist stated, and showed thai this free »iiapen^on 
mui!! irnil to perpetuatedisinrbancoaratbet than todeatroy tbem. Thiis,Io 
pni-iTi'-i' iht' desired stability fbr a plauo or stand on whieh the telescope ti 
It tic n-itii!, we must have reeonOKJ to the/rie reroltixj diik iKcimifelj W- 
•>r»r i.S//iprj jfjmftofc, on iff cfWro of grarilg. The balancing must be per- 
frr-j^l !:r iiicaos of adjustable plugs both in the dli<k and in tlio gymlwl 
Tniatf ; iho [dvott of the gymbala must be of perftet workmanship. 10 Uun 
«llh i)i" irnM possible Motion, yet without looseness or displacement, ia 

i~ ■•.iMtory velocity mnstbocoinmunlcatod to the disk by madilneiy, 

'- aiispenslon must ba qnlle Independent, so that the tnovbig 

iostanlancously withdrawn. All these conditions are (talHIlad 

< ■!' tho machine, wbieh, atler npented triola, hns been adopted by 

I., exhibited by him at the Paris ExhlHtiau, ISiS, and murvu- 

II iwurd Mr. 8tephci»nn's ynrht Tilmia, tia his voyage lo TeS- 
- ''■''. Tho irrand prineijile of /ri(j in rtr jrl'tnt of/ret rolallan, ia 

I nablNi tlie Tfviilvlne disk to retain puallcWsm lo \U e^kifpA. 
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Trom tills prlndplp tlio revnlvlng illnk rcsisu all an^lor rtiiin$^ of pMltSc 
fa dfrtctuni jirrpetiilii-aiur to iltphw ; Lot U oDcra no rrsislanro lu UDf Bti 
tlon In that plane, Tbus ii troe rcvolTing disk In gjiahnit cxtenullf nil 
Ing on plvou lioiliDDtKUy testing on luppons flxud to the dedc, will tntti 
tg |it«eerre tliu t<iliisi,vp« bum >]] doriatlon ilne to pItcbinK and rolllne- T1 
UlitiCioa or anatbor disk, treelj rorolrlng in b wrfwa/ /ilant, whiNM oxm 
pivots turn vcriiaillir in a fteine uitacliod to ilic top uf tUc Dirmer biMa 
flwnPi tlio upper pi rot prqiccting throogb It, and lanyliig a small platftai 
tot tlic leluscopo, atid the whole, or coune, baluut«d bulow, — will |tretar 
Iho Icliucopo fh)in any laterat doYlalioPB of the skip. AdU Ibo (tnnbinalifl 
of ths two will give a plHQe tetnlnjug its pantllcllEm against all UuM cUil 
«r dlntorbaoiTea. But nndcr favorablo rirciimatiuicua tliiii liul canM oT A 
(urbauce is but sTiiall; so that this addition ma; bo oftoa of UtUo iaifa 
iMioe. The Invaiialile platrorm of Mb rrvolrin4; npparatiu mar tbi 
equally be applied to support either a lilactyit, nr tlia arlifiritl luuilt 
betbra mentionad, whother klmply, or in conjunftlnn wiib Iba acxtauj 
nflectlni; circle. B; a tnan) anlaruDmo'it "f tliu koU of tb« m»Kt^am,A 
auae stand which canies the lolesrxipe mlt^bt bu made to nuty iIib ub»«*. 
too, whlfb would be a material ronvcnlunco for an; nice obA^tviitrons. B 
. Ulfl WsouUbI rondltion ie the preEcrvniioD of per/tct iqmlibrinm aiiaia ll 
centre oT motion. Now, If this wcrs secured b; projior tompeiuailori b 
tbAObiurver hi om positioa, the slifhtiwl change of ]l0^ilillQ on bis pa 
tiRHild Tlliato that arnuignucnt. The observer, iDslcail of Uliig oil wCra 
flmMOaXfi of disttirbanca iacapablo of produdng any impresKJon on Qtt tl 
bjaiud and revolving s; stem, now bei»nies a pari ijf ii, and thn* Impm* 
mgoa It 1 fteeb motion arising trom crery alight change of poHoro, Mil 
Vtan Ute csact position of the ccutra of gravity of the whole. Tbj« lAl 
wwevcr, would not maninset itself dirtdit/ ; but bulng con^fanHiU wlUt t| 
f tla l im, would show Ilcelf in a prictiHmmi motion, l^tal to ibo stikblUl; 
I the direction of the teleecope. A modified arruugement to meet tltlstmll 
HIHKV' baalwblch aflct all is not one or)rniatiiupDrtuiice pmcllualty, tlaMI 
(DUnatlng theorotlnLlIy) been devisc-d by Prof. Smyth. To camptotO't 
vfaoki, I'rof. Smytb bos carefully lnveGiJ|(atcd the best fonu of * mtBj 
VtMBli (br communicating llio rolatiiry motion, and has also co&siiJtmid'll 
^uation of the best moving power lo be used ; wliirh be fliubt, nfliir tnai 
til>lB,tobeihniof tnuer.- which U but brought to bear by a pwolki^ &■« 
tlful anil simple furm of the tarbiiu. Thus, luitiui: a sunmiary view of il 
wholo subject: — by direct conacqueDco, from the simplest wJuiowhrfB 
tuerhunli'id prindplcs, the gyroscope, when lis oquillbriiim is sUgbilj'd 
tDrbud, demon stmtcs Ilia precession of tbo cqiilnoxi'S ; vxphilu» tko boWj 
jenog; and snulains ilself In the sir against gravitation. Wlu'.n tt» e^aJB 
ildlllll I* tliulislurbcd it exhibils to the eye the lU'lual touition of tiMtiinl 
fad When restricted to one pUitc it ai'U as a ma^cilc tuxtlli wiibotit mi 
'tlMlun, or siHiutaiieiiosly rotates In parallellMn with the eiutli. To tka 
Lnnukiibla, diversillcd, and somtnthnc pimidoxinl applicaiionii, w* kM 
QWto adil another uf flir hUfUcr nilliiy,— Lliiit it ulru perfeoi •tabfutr A 
1^1 nkeil asttouomlcii] ubsvrvaliuua ou board ii ship pitublng aud la 
' MA every way and ips i of wind. 

OH A SKIT ARTUICIAI, nORlZCW. 

Jil arceent mcetbn" of ihu Kojal Asironoinical Society, Trofisiwr I 
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tn tlie nic ot Uic splrtt-lBvol for iul.iu9tiiicnt til' asiroEonliui] lu- 

11 i;inil,Pnjf. SiiiyUi olworve* : — "On slioru iioiliiii}; can be more 

r'i:in Itib UHof llie level ; hut Its ulaplsliun tu sun turrira toMt 

ir-NonuFCotiiiKif Uic coaataDl tnoTcmonlorihorcsiicI, — nerw 

' -iliuiiBuvltli uf uaccund BUkliunaiy, — wu cannot (tnl lu^iut Uia 

i)i-*n look Bt tbo star, liut tuiut see both tlio Btur and the level aim* 

J in the tiuM oT the telescope. Let nil nccompUah this berora going 

!r*.nd rc«iiliiBl lUtQculilcs. Thoaexiaui or angular mensiirCTBtiM 

I ulloifDrtwo objocta 1ieIn^H«n at once, the star, Hnd the rcAsrlnK 

.j-<':itorlnfinltediBtanm, nsiullytlie liorixon of the sea; bnl In tlM 

:Ui' levul-bubhle b to take placo of the horiieon. Wemiul, ibn«> 

II at HI] infinite diBlance by means of a wUimator; !in<l, Iwn 

. I >tt In a horiiontal direction J an<I3d, havs tliu hnbhle loinatblflK 

-:•-. Here a lovel i» lllnrolnaloii by artificial light ihrmrn ihnnigfc 

111! ; above is a diurnal niliror. and In fVont n lena, in wbaMMy 

)ii^ babble [a. An eye theroforBin front soea the ImbblD in the Itor~ 

i.-<tion, at on infinite dliiMnco, and very vliiilil/, bcmuso wliera tU 

11)1 lu form the cdgo nf ihu babble, it scattun the upward liiJUifD 

I li^it none ruache* the eye, and the boliblu looks as IT It hiul ft 

:. margin. If wo place the eye portly in fh>nt of the colttnMtvf^ 

:i. wo mny dT cou»e sec Imlh the levul-lialible luul ^otnellllng 

M.^tarttoliservnlitnis may, by moviiiK tlie prujier mirror, bm ft 

U'lcl-bnbblQ In the field together. To make a pntctlual om'tt 

.rTun;ffil,weniayellbcrbaveit attached tothclHine of Ihu iDX- 

V II on a stand In front of the sextant. But in cilJu.'r bom ttM 

III' bniuiiht tu ill! own Sdacial marlt at tho inatanl iifuny uli««c< 

' III U the first of onr practical difflcultiG«; far if the level Im on 

' I lint on the ship's deck, the bubbla is rolllni; fVom i;nd totnd ot 

ii ivEryrolluf Uieship; atid if the oiipaiatas liefmileucd tif Ilia 

I l:ilii by boDiI, no nan has poweror tact to hold tl level. SutBfl 

< il'lumnstlw brought In Ibcn to nwlst man V hand. Andstichft 
I >imi) in the levul-liubblo itself, which vIU always lie at the *Ur- 

I . If, Ihcrcforo, we ran rsfvr onr obwrvatloiix, not to the fllM- 

I .1 to the bubble Itself ta it tnovcs apparently vrilli the rt>ll))iff<(^ 

Imll till iibic tn tiioiifure altltades accuratuly at sen; and tumla 

lin 'liLir., !(■ hi: moke the nuUnsof curvatunt of ihe 

<i:itimtor aquol, then if the whole titlhod 

■ ■iiJi^'oniUaiirrorrunsintlu'oppoalleitaieo- 

I' ::i.-i!. :i .".; : . I 1 t i;iiBon uf thu e>|nnllly of tliu lovel rktUiOli 

ii ii^iii 1,1 ijii; I iiijiiiiiiioi', or radius of the sphori! no whirh lb* 

: . h fvniivd. Tliu ii'Mili of three compcniattomi is, Ihnl tU( the 

!■ vcl tip or down by nay qnantliy within the anyular extent WT 

. , you win always oee iho bubble in the Banie true horiMnnl 

. . M'hen curryintcont the principle in practice, If the lerel b 

.'liiiK, a colllRialor IS tixt loni; would be an Inconvcnienl a|ipiind> 

iiHti but tbo focus may then be lonphuiicd virtually by inmrt- 

re concave IcRncB With a convex of much shorter fomt. THaw 

r.i; logoihcr; and far an observation. In place of the onlliiM7 
iiiv reflecting circle, the lovel bclni; aitiu'heil lu the siunu titaniL 

< tlie tcluicopc. you BVD the slur in the upper mirror, which mora 

: I !>'. aitil £lves llie nniclo moved ihtvuKU ou the vuntiAi.. tbt 



176 



jkXWVAt. or wiuiino DiscoTmr. 



Ihi-n M Innc u Ihe mjipon, <» thip't ^tA, A 
cr anslo tban the lerel-nilic rnapriacf, or dc 
I '^oMl, Jprklns maniipr. Por tho* lBn;vr drrlMioiu tl 

V MU17 of U« rne rvvolTrr miui l« spjiUnl, u eten 
L 'Jt«L ttnr. KoUm,' xvll. 40.) Do knkiDS iwo ilM n> 
[ ariOwl Itchi li UotIchI out, excejA llic cmtnl rine- Tbli b toll 

k anil apprniTiKle Ibr >ur ohBerTaUoTu. The (drA^ac ~ 
[ Iha bntiMc then ukc plan ainog the lumlnoDS Unt, and Utn 

MB BMTcctioD b tbmrn br diF ■pp'cb of the bobble to ooa 4j 

(i of tlie faid lane." The InTvotor alto aildn, wilk 

•I ronMrDOlon of the lerel : — " Some prartkal m 

I hMriMgofaleTclofonefoot railiiu,auit H miulbo w> 

L fbr noUiiiii; ; yet li Is lesf slnggteh ; ami the DBtore of 

k liM been mncb mtouiideratood, r\x., mixed np vtth am 

u depending <ia len^h of ladins of the tube. 
[ Df levda, and tlu^y will aJI bealagi^h; liniK or Ebon radii, ■'. 
tla •OKlilu' tilt, the babbles will be moTlng liawlj for a 1ob( 
BBdng to tbdr naw point of mt. Put etber into a lube of long n 
BOVM qalckly in tbo abore cam f>oni want of tlagftth nature, ani 
hr,b]r raafton of tlie tong radiiu. Pat ether into a tube of tpit ibuct la 
Dm ta?. How Blnggkh, bemiwe il docs dm more Ar, measnied in Ib> III 
njr. But they ahoDli) rather aanu-taln which bubble cornea to ita ni 
L of reat aooneai; and If by rcamn of short tadloa thej- cannoi e«^ M 
L Vbalarcoiw bnhblc moveti through, they can iucrcaw tliB n 
f mipiffying. Now, hf mero optical mattnUyine, the bubble has no tt 
I hadfllMlon added to its motion; but if the moenifyiug be by IncK 

V nffltuof Uie level. Ibc bubble ha* a greater mcchanieal task of walkiiqrdl 
I'MKUieb more In length of rIoh tnrfare. Henw it mafbe ehown ttiald 
f nnr aboft-radiOR levels, viewed throiigb niBgniflcn, arc 

Ihelr mollona of ancle, than the unual onu of li 
akiul eye. All fluids bave more or lesd of tt 
iO greatly develiiped in treacle: alcobol ha« lem than wUerjc 
IS GcrniBiii rbund to have less than alcohol ; and chlorofonn I hvn ft 
tabAT* baa Ihim ether, while it has (he great advnntage (m^ng that IJhBM 
't Uw tube niuat bo hermetically scaled with a blow-[rfpe Same) O' 

id alcohol, of not being inflammable." He alM nicDIlona tbal pi 

y • grnti\ range of are le .'^, and u good radliie, 9 feet, 

^-'M tho close iif (MB i-omniunlcniion Prof. Powi'll prcsentBd 1 

le princlpleof iJieconstmctlon of Prof. Smyth's new insH 

irh 11 dopriptloii compteW.Biot. V-6Vo.to4,i.\iiX W. evv 

i mtmj predio elncldatlou oi lie ovV^iai vi*«Bi^"m ^tiS 
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ikiiinilili:: tlila a»j be moat lUsitnc^l/ scntci! M (Villowe: — 1. Tho tabe of tlie 
■[iiili-lct-l IwinK B, sniall uv at a nirclo or cansldcrable raJlus, wlUiln ttiB 
imutt i^r iliif lire, this trae liorlioutiil lino U she uuigCDl to that poim of iba 
an- u! "iik'h ihe tiutiblo nppi<itrs ; and in ouy lucceulvo ponltloiui] Ibe ehukgn 
•Vl>ii'lti^:iniiii is mcnaureil liy Uto tui|;lu uf Inlurwullou of Ihe (DliKMiIii, Wllicli 
U iliu !<i>iiii! us Che unofllie tube tra versed liy the bubble, or tlio nnglu MUw 
luitti:. -'. Inking Uie rJionl ol' Uito luv m [be liiuo, > pliuio mirror iiu'Uiwd 
atlOiip II iilHivg, glvie ftir iliu rBSeuted unHge of the tuvd-lubc n Blniilu uc 
■Qi'X'x ;i>ii-nrd4 H. 3. A lew plvcuJ In Duut of tliu mirrur, biiv in); lu prli^ 
d|<al luinl lun$;th t<qiial Ut Uio iliilanm of Ihe ImHgo of tfao bnlible iflien Bt 
Uic luiiliili.- iKiinior tbo no, and odjiutod to receive conlrtmllX tbo rclieciad 
■111 IT.- in'.' prnrit fn>m the babble will cuHiTC it to emerge innporftllcl pencil, 
lLu> plui i]isj [hit Image lit an Infinite diBtanoe, And onaldinK us to view it 
Uiriiii;.'b A tcluiuapc. 4. In oihorpoiitfonaof lhebDbl)le(ain['eTliei'uiiVBxltf 
it tooiiril. ilii: leiu) U Will not bo nccnmteiy in focua; thoasb il nlll Imi«|)- 
lin<\liri;it''ly ill If tlie tocai Icngtb be considerable, eu ttmt the small dllRtf^ 
131111 in tliL- taiiffth of tlio rays from the midille -poinl, nud from tliBlnfovx- 
trcmitir:', iiiny bQ nc;;lo(t«<l. 5. If ibo tnue be acniniicly lioriiontBl, uid 
nnw-iix'iiity tliu babble in tbo middle of tbe arc to which the index ii wl- 
JuaHuI. ilii.^ Hxia Of tbe niflcctoit fimdl Avin its image piu#lns throttgb tha 
rciuri' «l The Una will be aiTnraiuly liotlwnlal, in- Ihe iJiith'O swu IliroQgh 
till' III!-, ^'nii tliu imo luiri-uinlal point; this a^usancnt ia »uppoaad ocea- 
!' iri tbo Unit InBiancu once tbr all. H. If tfao bnne (the Icn* and 
1 ilrmly utuu^hej tu 111 bv iot-llneil cither way wllbin Uu) IhnlM of 

I Iiango in the position of tbo tjubble nii:iwurwl on llw ire of llM 
''\aetlj eqanl tolhe chnnm racaaniwl on the are of the icHeend 

I I ihnfocutleopb uflhe Ions l>oci|aal tu the mdlus uf tbo an! of 
I'l if tho distance were aixtiralely Ihu aamo fVom tbe lens to all 

' rrrflvclRl Bro ( oa It would bo If the tmnge were concave towaldl 
■■• fur uny rlwi^u of are there would be an exactly C|iuil ctuiiw) 

^ - ::>vniy<; and as En ilio tDii1dlflp09iilonUierei1ecti.-dray iseuwltjr 

V'ri.'.-.iiul.no In onsiy other position wonld the reflecicd nty* for thote |imI^> 
tlunrn'-j>'itiTelyelv«ih«tru«hi>rUontul point, 8, irtheradlnBor focallengA 
tiv U^|^'<^ >iiiil ilio are small, the coudltlonB will be m approximately flilfiBcl, 
iha: wiili'mi wnalblo error the ehaueoof angle will bocqoal to the chaiigt 
irf U1-, -ir iif Ini-liniuion lo ih« boiiMn, and voncoqaenlly the refloetdd ivf 
will ^i\v ihc trae horiionul point without sensible error at all IndlnatkoB - 
wUhki tbo limits. ProlbsKir C. P. Emytli'a luvoniioii becomea of peinUv 

'-■'"•' ' iiiiiltiiiilriti tvlih his lte<i>KYulver lunid), since tho altalnmcin of 

I I'li^int alilp hiis been in vwiti soaght in any appHoillwl 

1, of llqnM redeiniinit surfiuwi, by Bimpla aiwpMulMti 

"UiiinKplanoivfloeturorTiuughtoD'etop, tbotUlDIW' 

'i>lo on mecbanieal pnuiuH. But tho luvunlioQ tUf 

' ■■ - -^^>i">rlani-o to blwcrvers ou Iiinil, luid otperlnlly toHln^ 

1 .1.. tij.viikJi. llaiu ita ponabillty and exemption f^iu Ihu dituiriMUoct iit- 
■I'M lo liilnhl retlevturs. 

OH TlIK COMI-OSmoN OF KOTARY MOTIOS, 
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> FrJBl, in I'liO, Ii wns illseiisscd In annbstmcl rorm by Fontot la « . 
nwO bt-run.' tlie Acitdcmy at Sciences nI Paris, and by Volstoit, In tb 
A rii<iii Palgitrlmiyat. The Buae mithor hnil treated tbc sutdMi 
toagtb in bin TraiUJe Jiia:hiiu'qiie. VKtTesmr Alrey also bod bnu 
Kmrclpgnnl mntincr in hU" Tract on pivi.'easion." A« tlie airi 
not ruptible of buing dlacuiaed vrttbOQl Iho use of Ibo higber malhei 
bad not been alluded lo by aoy of Ibo popular itriiorii aa mechuil 
method of cxpeHmen lolly lUiutrallng njmpoimd rotations ww aod 
diacovcrod by Fcuei, uf Cologne. Tbe Instnuaent which lie lnv« 
CKllcd polyliopi', or gyroscope. II was modiflcd in ttmn knd gn 
proved by Plavkcr, Maenus, Wbeatstone, and FoDcault, U. Foucn 
maklDg Ibo beautiful pcndulmnexporlmcal.wbicb affbrdul tin fln 
demonstnilion of the earth's rotation, considcivd that tlio gyroaco) 
be employed Ibr the snmo purjioao, as It poawseed the property ol 
taloing the phina of Its rotation uDchamjed." In experimenting 1 
Instniment. FrofeRitor Hunilloo retbrrod particnliiriy to its allcgcripi 
of " Diointaiolng the plana of rotation niicbaiigod," and tbo " 11x1^ 
pbuio of rotation." He remarked upon tlio loose xenso in whltrb tbc 
bad been employed In descriptions of the gyroscope, aad polnud 
rcitricied and quallfled sense In which tbcy onghl to be need. The 
rotation was nut fixed in an absolute len^e. It held a flxod ralallc 
pluio of H yreat tirrle of the eaitb, and participated In tbo oattll'i 
mo^on, which was illiutralcd by a matbcmaHi^ diagram. Tbo tin 
making an apparent reToEution round a drcle at Ibc pole wu twn 
hours. The Umo at any other place varied invcnely as the sine «tf 
tude. Tills vns also snbmitted to a malhomatlcal proof, and Qio ^ 
common with every other embraced In the leclure. rendered bcaullft 
plo and dear. The gyroscope was then considered as a meduuilc 
pass. Since the fVee axis of tbe gyroscope tended to become psnAl 
other axis aboni wliich the disk was constrained to revolre, and aliu 
coiutraineil to revolve about the axis of the earth, the tpoo BXi* M 
blicome pamilel to the axis of tbo earth. Hcncu, at any glrun sla) 
four ports of tiie horizontal ring indicated the cardinal polnu of t 
nn, tbe extremity of tbe axis coincided with tbo celestial polo, nod t| 
of tbe disk witb the plane of the celestial eqnator. And since the d 
Of the polo above tbe horizon was equal to the latitude of Ilie plAoa, 
TMion of the axis above the horizontal plane was equal lo iho latliad 
UaUou. The gyroscope was therefore theoretically a medianlcal O 
btlt practlcnlly it was of no valnc, since friction on tlie pirols pni 
borizootal motion in one direction or the other, if the ring derUie 
■lightest dccrree from tbo true boriiontal position. For tbe saUB roi 
gyroscope aflbrded no sniisl^ctory proof of the earth's dlnnul fotac 
would indeed be a vnluablo discovery If a method could be devlMd < 
Ing It, with ccrtnbity, deviate fVom tbe truth equally in opposfle dlfi 
uid Ibns, by a rootual dostniction of error*, Indinilo lbs tnie noid 
lUinillon then described Profbssor Elliot's apparatus for lUostnillllf j 
Caaslon of the equinox and the mutation of die earth's axis. 

The Itcv. H. II. HIggins ptit the following queition: If Iho gn 
wetc revolving In a vertical plane, the uxls being boriaintal, and fiw 
applied loiiidine tlie axis, where did tliut force go to? Was It cxp«i 
ftodadng on increased friction on tW 'gVmt.1 &ail tt ao, wonld Um a 
MMir to to atmt Uw nodoa o( a» em^l 
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inmsiied upon iho point (Los ralseil, Mr. Ilnmilioni-iv- 
otilnlon Uml (he effwC woulii bo na Uf. U1;a;IiiH eii[i|iusih1- It 
xiliwrTHl, nil tmureHtinjt question wbccliGr tlio I'om Uiiu njiiiliM 
lire bcni. In every instance where ocdon wai umuml heal wai 
H. Poiiraiill anvslvd tliu motion of the disk li; a aiii)pict, nDd i( 
U«ii»rr)hv<l It In ■ mei^hunlutl notion in urcsling Iho speed or 
Tlw tMt KiWKOHIcii would hi) an trprn'mriitum rrucii rm ih« 
»tod mechanical action ilwiiys Blving rise to un oquivalunt 

t tluuked Profbasor llniiiilton Ibr thn more than ampla 

■ biul donlt oat la him In notleiog bU insmuncnts. He bees*"! 

10 uMhjunal stnlonieiiie rcKunllng h» own roseiorlKW on 

t, M well aa those or othen. pRifesaor Hiunllcon hud eoTTeC-lly 

la (pFofeBEor Elllat'e) [nBtrnmcnts Tor illnalrBlins, boib innievd 

il principle, iho proccaslon or the cqulnoxeg, the mniation of Iho 

dl, the TotrogrodMlon of the moon's nodes, tbo rinlllhriiun at 

!■ rfliea,>u(l the pecaliar clTect ora ma^eC npun ai 

~ had been led lotho constmction of tbcflrHtorih 

i> tSti, finm. tbo difflcnlly ho experloncod, while leaching Mliono- 
plainlng the subject of proccSBion by mere verbal dwcription. Ue 
tllBt Uu) mollun of the common splnnlng-top lulght be i.vnT«nod 
act Iniltftllna 'if Iboso of tha earth, by altcriUK the position of the • 
tjfta,tttj in rnrcrencc in tbo pohit of support. In the conception of 
*" '""neiM he waa uot uware at tJie time that ho hml I>bcu antliA- 
'1 bai he nowlbiind that the records of tbo Royal Astronoml- 
if tonlnlnod a Bhort anil obscnre notice of a ilmltar Instrntiicnt, 
1 prerloutly l^ecn ctmBtmcted by Mr. Atkinson. H. Bohnenbav 
Wpe had also been prBT'oaaly known on the Continent, and put' 
(s eonntry, which, among other purposes, enhlblted correclly tbO 
if lh« equinoxes; and a member of the society, now present, ))>■% 
nstruclcd an inBtminent of the same kind. The erTcct of A 
a tmaciag iron disk had been shown to him (Proftssor Elltot) by 
^ almoat accidentally, and withont refcronro U> its theory of 
i application. Its ose for that porpoac was lo exhibit the elRcC 
S In disturbing the plane of nnotbcr planet's orbit, In eight dlf- 
'lo diaturbinf! body (oa descrllwd in Newton's Piindptn), 
rd or a backward movement of tlie nodes, or an IncnmBd 
D of Ibc ob1li|ulty or Ihe plane of lis orbit to the ecliptic. Pn- 
M ttaled that although hia experiment with tbeiron ring and mai;- 
' litad tc bo au exact Imitation of (he perailar motion of Satun's 
colndilenee of the two In regard to principle had been disputed 
ir best mathemolicions. The objection advanced to It by ProAs' 
a, of GUugow, tliat the uno was, to a certain extent, a eonsitalnad, 
a perfectly free motion, ivoa certainly a valid objection: but 
tomo diSeultics attending the >ub)«<t which required lo be 
y Airther experiments. Ho (Prufbcaor Elliot) had sliown Uio 
rtofihcae expcrhneuts tu the Uveriiool Polytcclinle Sodciyin 
Since iliai time iho subject of rowry motion hnd become* 
« trady omonc mnlhematiclans, bavins been taken up siiecea- 
» Magnus, Wbealslonc, ro\Tcll, Voncaull, Smjihe, and 
Fouranlt's experiment for showing tlio slabitilr {perfci't or par- 
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I IE liBil htcn dcspriliml more Uinn uremyycnrelicronibjr Jlr. Sant^uflcv 

[ It in li)s ll'totvusot KUIut'sJ uiilnitm praetlmll)' laracMRU hi diowlDe t 

I CBitli's rut»liuu, hIuih !t» luixrHi dnpenilul nUotjetlier ilium the wDaiBni 

L oT the opparntUB ; and tbo only made, bo boUov^l, of mokltiB *!>*> ^ 

f ddiinto odjnjtmcnt wm by iryini^ il if It produced iho i-crr umtion U • 

InMndwl to demuDnrutit. It cnulil bo maile to show tha rolatian afll 

tarth, OT not show it, jitst m 11 was bolonccil. Pn>r«Bi>r Smytbe'i aypMri 

be bod pFovlumly dveiiritx-il. PtoAiboi Maxwell, of Aburdeen, ww fbvl 

wbo bod pnxluti^ anvthiiig newon the enl^ert of rotary motion, and ISlfl 

_■ oT twwicjful expcrlnumti nod tumc rcflnod calculMions, be bad odvMieaM 

L Hbtt into tbe mlijaot tbou any oT his prodaciwoiB- Profbuor 

K.dpal otdect wu to Uiniw IikIii od tlie theory of BatDTn's rbu;, fin hi* N 

[ Ml wbkh ha Inidy hud iho bieh honor of gaining (be Adame 1W» oi 

t b7 St. Jobn'a CoUe^, CambrMtcu, for the but dicsenaUun (>n that aall^ 

^o&naor HaxwtOI olijcrtnd to the spplicabllliy of hia (PmlVaiiar BU 

CKperimcni on tlio Iron rluK to tlint of Satura, bnt oenwd iriib him in a 

Mliiiag that I^i^iliico'i hypothesis of a load on tbe ring vma tintaaaUe. 

rrofcasor Elliot briefly described two other enpurimenla whli'li he 
Uinxlf mode In ngnrA to rotuloii. Oae of these constxed In nucud 
Iba axis of a light miatin^ dbk, carefully depriTing iba disk of all pil 
■lonBlnioTeiti(!iU,iiicUiiinglt>axiB a littlo from tbOTWtlcol lino, pladBC«N 
, Us Kiiiirp an eleMro-magnet, and then ^vlug to the disk a rapid 
lU axil. The axis remained at rest In its oblique poelUon till nn 
nat wa« passed along Iho wire of Ibo Blectro-moKtiet. As H>on 
done tha axis of the disk be^nui to reroliT around tbs niii^Kt. Wbci' 
isarent was tnuuialtted in the opposite direction, the direriloii of 
lounedlately diangeil, producing a elngulnrly closo mcmtilance to thai I 
\ ttflDoa phenomsnon, clmm-ma^aetlc roiMion. Tho other cxpolimnti 
I tiOiA ill taklnK a rury bir^ cylindrical veexel of water, nn^tnc a M 
I orldco In Iho contro of tho buie, with a straight brass pipe GXtcndla|fa 
[ hKhos downward, tho outer end of tbo pipe bcin^ clo>«{ with ft ytt^ 
the inner end Iwing made peribetly smooth. Tho vessel wal SM 1 
wafer, and at anon as tbut had attained perfect repose Iho plu8"««ti<|i 
dmwn. On this bciuK done, u the level of tho mior snnk, U |.ni1> 
Mqnirad a rotary moTement, Btflrst very ih>w, but bccomlnir more ftlB 
I IhaOTui'aHtion proceeded, and always In Illo dirootlon of llio «nnti'> r 
L Utm, provided that perfect sUllnuss of the Hold had bnm ae(■lln^). TTic 
[ TOttonali of tho process was ibis ; That the vessel of wiiiw iinnlt-t!i-!'-l tn 
I llloeailli's diitmnl rotation. Its ovni motions mn^sUuiiofu rcTobitiori nurinl 
I tbevBfth'a axia, and a slow rotation on lb own axlN, that tho pnr!l<M» tn-u 
I Iba drciuoiVirence had a more rapid motion in rouitlna than iho« near tbii 
L CBDire. Ill approachlnir tbu rentra they retainod their actual vektvlfy, and. 
I eoiucqticntly, iucreasod In aDUiiLLT vvlurlly, and In caeapin); at tbo tvntia] 
L orifice, produced a vortex in the diieiilon of tho carth'« roiatian, aOVintbii: 
I anoLier oxpeiimontal proof tliat such rotation existed. 
I Ur. Higi^neon apprehended that when t]i6 !nm polu of tho Initnutimt 
ma not itself amagnel, the action of tlioma^el wasthc pamo as that pro. 
diioBd by snspoodnie a weight to tlio cquHlorlal part of tho butmnieat. 
' When a movalito magnet, turned uiwldc dmvn, wn« supplle'l, tlwra woaM Ik 
niraltlon. It would act as if tjio Imlrumcnl were inado tuphoavy, •» aiM 
Elvo U a larger and lar|{«r ecccnlrii-ily. Would the fact of tll» lUiMfl 
P MMon of tht> cattTft-Of fifttfiJ^ liUiJ&\UliSiStotsflaiil ,^^^^B 



S THE TTBHATIONS IK WATER FALUSn OVER DAMS. 

ilUinouiro or l]ic ducusslon on ibifi sutjecl hiis bocn kept up ilufini! 
St yvtr, in iba IIuBton Sorlei)' of IfittiinkI Ilisitiry, and at a rci<ctit nwct- 
■ following njminunlctuion i»pcctln(; i'xpcriiiii-n(s miuli< Kt Sowb 
" u>., by Ur. Willlun EdtrardB. wae pretcnioil. Tie diuu nt ^li 
a CbarleB Itlvcr, ts nine foei high and UiX) Tcct loot;, and M ccfmiu 
)f tho woior, Ibo rlbralioiu onf bo powcrnil as to otflniie bodies tlirw- 
» of a mile <IUiaui. During the month of Decumlvr. 1B57, the water 
H nMMt faToroble point for ibc prodacdoa of vlbratmy moTunulU, 
ttolook a aetiet ot oxpcrlmenta b; cret^ting a floiihlioard, Uinw AM 
h, on ilio lop of ttte dam; the wuor was abut off, nod a dij tinuaim 
dtwblad theblUnKeheet. Ample room was foniid to wnlk boek and 
e p\iKB at entrance, the llamo of a lamp was unai^tnled, > flMt 
If them, a tbpy bod favored Ilia bvpotlieels or Prof, ijnetl, and 
id tlutt all sufflclunt 10 cimse the vlbratiooB would have funlld Ml 
ning, 

)r ihiny feet fVorntboontrimce, the flamawaa sllghil^ ofritMBd 

tiilj with Iho viliralory molious. A Tailing tt^athur (k^iToltdod >■ 

M a cloHo ruoni. The duchorge of a pistol produL-eit no ptrnptlUa 

n Ibo wutcr, ■Jtbouuh the ivport near]]' Manoud Ihcni. It liaTlng 

id tbat tbc flbratlona ore produced at tlio bottom of tba shoot 

i upward to tlie tpp of the dam, tlity etLdoavorsd to ptodnM 

Dl effect lif plwjui; oltBtraMionB at Ttuioud points, hut willioat tnocow. 

It holdlnj; llio cuds of Iho flngora In the current, two or Ihrae inAM 

lor of the timlxir over which tbc water lirnks. It woe ovldnt 

T piuMHl the llngars In rIdiK-i, RppnrcDtl]' one-half or Ihiw- 

'1i nimit. B/ fullowiiig wllb thcuyc. In their descent, tbMO 

ad tltat the iiiicrvnl lietwcen them inowwod, 

iTehwJty oflhowstcr, to the oxunt of roiirtccn luchee. An spertUN 

al«r,]na<lul>)-lliepuisaKo<>''*MoneQrtliailMiof ahcn'segg[,atflia 

lie fall, increased in siise just in proportion to tbs iucresaing dtmuB 

Ibnttoiu. tcMlnine its clrvolar ftimi, and auollr expanded to Rnutetn 

I In dUra*l«r. I.ipoii tba top of tho dnm tbcy could wvi dbdnetilf 

It to the e(l|w of tho Qmbur uv*<r whlrli the water Inwiloi, 

y Ibatul that llm Koltr al (Ai'a poial aripiirra a trfmuUini inofion, givlltg 

|ta It tie r^«Ifm or niriiliiuM alluded to abovir, wbicb bote follow eoeb othvr 

It not wtrvcding one qaanor of an inch. The sbcct of water at tbe 

« dam hi tix lut'hes In thicknuss; at Iho bottom two and a half 

Tho ridge* aiveviduntiin the Inside tho whole li;a<^h of ilie (kll,hi)t 

teowtldc tbc^ do not make tbdr appearance tv>r tho apace of ton or 

tnclM*, They incrcBse In liie rotBdicly with the dlnCflDce. 

* pnbaeiiacnt moetlnK. Ur. E. Mated that ho had coimtoil , as nenHj m 

"(, Iba nnmbvr of vlbratlomi, at some dL<itatir« fVnm tho dam, and lilt 

r of tbe waves, and, allbongh their rapldltj made It very dllHutth U 

m, ranging as tbnf dkL thini 2W la 105 per minute, bo fbnnd that 

tidod. This AiPt was rendered «till moru runclcitlve by esiiiinbig ■ 

It ono end uf the tUm where tho lihrntlons ruuM Ixi swn, IimHI, 

»ll at tbo same time. Kver^ portion of Iho timber over whldl tba 

in, ptT>daced vibrationi of groaioT or h»a distinctnesB, and, o 

topaKBTiH of a oeriBln portion of lh« dim batakQM'«iM«X& 
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if Ute olher cn<l of Ihn ilnm, luiil thi^n ibn vlbrntiiMM of the eordl <CM& | 

H traal aC itic (lam, Bud pljidng ■ polo iin llic biyt at tlw rt '*r._ 

inly nndrr the (all, the pull- wud rluJpnil; n^lutvil, ulrliouuli lUptV M 

ft of IxLck-vnter Ihrungh wtili'li ttio wnCvr must [uur Id 

III the nillinn Blieet. Ilia wavck-ls ore cuncarnH'nntcx, uid HI 
Bx, liiat in, the iniemol curfiwc roniMpnnilini; wlili an cxicnitl 9 

t- W. n. Rogcn remnrhod, that tbu wnTO-Uhe ilIviHioul of Uie rf) 
k sheet i>r WBt«r were prnlinliljc cvlbntlilo to the siuiic tt^ 
bown by Snvitrt nnil Fliuonu Eo ohmln in [he q 
K fn>n* ■"! kpanuro In ibo b»tiom or cldc of a ntacX. TImm j 
Tlhvn lliiv« proved Ehal, at a ccrtuEn distance (rom the pnEntof dl 
ntrvtm, nllhnui^h xnmitngty ronlinDoiUi, U hi nwUl; divided iM^il 
para; ami Platcan cxiilolna llits nalMlivislon by the prefxmdnMlcsfl 
vi-iTo cohesiYc force* in lire mlnmn, when iia Icnfth ckchxU iu tlilfl 
mora tlinn a detDrmliiate amount. In thie rase tlis elilw o( the M 
drawn loBDtbsr at Inlerralii, Bnll tho ranm is thns broken np In «cpi 
tinns, which, by flirthcrrobeiilvDiirtlon, nremouldod 1nloilrD|w. Tlun *Ttqrt I 
RtirhBtivnm. aCEomo dittonco bolowEhc apcrtarp, Inna f la simtKht ontUit, I 
Had a«iiiinifii the <brm of a serivs of enlnrgemonts nnd rontrat-llona, ivhkV I 
nt R atiri iiTBiiter dbtnnoe, bwonia vlalhUi as n siHTBuakin of dmiw. 

Ilfsintcr(»dni[toraTnnrkIhuiiregulnr]n-siRm oTvlbrniionK onn 
RCramis thus iLffMed by wnvtsincA wbiiivliifons, miihlEnp ilwm to 
ttroni; muaicDl tones, whon tuftbrcd to atrike utHin an elaailr surfitca, N>4iQi I 
I < leotnmlinlratc Bimllar miisiml vlhmttnns even In thn rewr 

m fomcwlirtt nimloirona conditions lo lho« of powcrftU tUttt- 
a ittlcnJlug tbo deatcat of largo mmsac* of waiw ovar ilaMh, 



Mf, it hM been usiml u 
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ON TUB MATHEMATICAI. THBORV f>F SOUSD, 

k-b K paper on the aluve suVJcct rend bofbrc the British Aegnrintkm, 181 

r. S, Kumabaw, ilio anthor adverted to the citvuiuarniice, ttitt ni. . 
|)r imtwdlnieiiE lo tbu complold development of [hoinuthemntical llnxiricif' 
i liw bllhorto b«n the dlBlcnlty of InteKrating the parMnl JIIK'n-niiil 
mode of Enrmountiiig lUi 
Un( [he author enfsmtei 
'ideni; and ihnt ifaa I 
[I knowledge of the chan^', whirh ■ 
• plum hi the constitnllon of tho alniosphcre, inonk-r tbiii -^= (i^J ] 
0* be (he exar.l eqnatlon or motion. In this way It will 1>e socn wiM 
Uphyairal chnnsc, represented by ns8nminBf'-^)= 1, be of snrh a 
nnio cb*nicter as lo be allowable, tint (lie nntlior stated tJinl be iiaij% 
the reqnisite ehan^e In the eonstllalion of tho atmuEphere lotictte H 
i[ mint inrmue In volume wilh on intreaic of preraUTc, — a i 
MTyo})jiDjii(«of thnt of ibc natural aimosphero. FromOilt It waft] 
ilml tho pqmiilim which ropreaentB tJie |iTOi)ertle(i of foand dM« a 

inplion \--r-) = 1- The ■rcoAon'f.Avs v\\w awmn^teoi.^Vvotijih ■ 
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U'li'atly nllowoblo, ta nol allowshle In I bo ptoWtm or poanil is, Ihnt Iji rhnt 
- 'uin|>tiiin ijnuntltiu me nag\cfteil whirh (in llie nuio of sound) oro nf tha 
irnc- unlvr m itioic which are relMiiiot, eo tbut Ihe equation ^ ^f- ^ 
not nn np|)n)ximadon, but ii teiliicud tu Ihe (bcin = 0; rram wkh'h noth- 
':>4'^aD Iw InToTGil but thai ibo nseumiiiinn (^} ^ I Iniioiadmlaafbla. The 
-uli of this rcaaonfiiKia, that lbceiiuntIon|/ = F(r + o/)+/(r — o(),wlildi 
iio< liitlirrto liren Ihe bnsiit uf *^xplltnallun In Tn.>]itls<» on Soiuiil, liiu DOtb- 
nu: whati^vFr In il'i with souikI, bui nprcecnts the motion of a wavo tn ku 
linizliiHrf clastic mndium of a eonfilllullon Ihe vury opp(H<llo of that of Uw 
aonnsphcru Diid of all known eas(<oiiR miidla. The mathemalluil tlieorr of 
■uiinil t. ronatiineiiUj put back lo Its diflbronlinl equations, twyond whldi 
Dot ui [ucb uf ETomut can be maintained. Till iha durmcntial equation U 
[nw^ntud acrnrstctr, without lusuming ( d2/~ '' '■o'"l*'''"<^<^i^ni*il't 
•ni] M'lvnr(> remains without a niatbcmatlcal theory of found. Tho aotlMF 
then annaiinred thai bu baa snccn.'dod In Integrating the dilTcrenlial oquMion 
of eouiiit wilhont approximative a^guniptions; that ho has, In Tact, oblainod 
U»-/arf iiiifimil; and In the result hna poasEsaBd himself of the key to tho 
various ]>n>pci11es Of Hinnd. Atnong aeverol othen. It was slated that tiM 
frni-t in(<'!^il nocounts Ibr tlie j;niat dilDculty which cxpeilniGnleri have 
''-"•'t •' (.liiiiUBaci-onlautTeliH'ltieaof soudcIb,— fo^theswBolnesBo^^nn- 
.'. — Tor lIiQ ntplil decay of violent itounds at they progress, — and 
: till' velocity with wbirh a oound is Imnsmlited through the at- 
< iii'nds on the dt^rec of vio'nce with which it nas prodoead, 
III lii'htlDn the Icngthof the ware; w) that sounds of every pttob 
.1! u;ii. I al thoaaino tato. If their gcneais do not differ mniJi In vjolenca; 
'UI k violcDt sound, as ibe lepurt of llrc-arnis, will tnvei sensibly foster tluut 
' L.-iniil« Hmnd, such as the human voiet.>, This laat properly tbo atUhoF 
ii< i| 111 liuvu caused him mqch trouble, lu consequence of its beiuK directif 
I hi' teslhnony of almoiit every Dxpciimcnier. For many afflnaMl, 
' I i^ult of Ibelr otaervationt. nnil others assumed, that all soiiihIi 
■ inieraio. ForlnnaUly, liirnnspiri-d at the meeting that fnCapt. 
MiTi't Expedition to Ibe North, whilst making experiments m 
■■^ whic-h It wail nwiCBEary lo lire a cannon at tho word of KOfar 
I y nn offlecr, It was found that tlie iictsons, aliilioncd at the dla- 
<i< milcH to mark tlie airivul of the report of the gnu, alwaji 
jiiTt uf the ^n lieforo tliey heard Ihe command lo Are; Uuw 
I ilio snund of tho gnn's report bud outsttipped Ibe sound uf tht 
' ; and conDrming In a remarkable manner the rosiUt of the 
'licmatical investigntlnns. 

iii'merBoynl said, that while be hmi no doubt whatever of the 

■■■i-wf of Ihe eouclnsluns at which Mr. Eurnsliuw had arrlvofl, and 

.'.'.■ ndmillDd tlieir Importance, be could not subscribe to all thai 

In hia hi«loHcal tlioich of the itcps by which we bail Airlvod 

it Vinowledue of the sniiject, be cunld not admh thai the methiiid 

. "Ji.- wronc, (ha fact iHiinei Iliul It woa a tlrlrtly correi'l solntkHl 

T.rn- .,,.e of wiioi wnH a very ceneral problem. Tlie met.hoil of Kcwion 

' • ilie very tin'ls of all onr mixicm mclhod«; and he looked njion thiilpup- 

111 of the sni.'oiul book of the IVIncipia at a mnnumeut u( tUc •pxr^/a of 

j.LircMt lE/Ucb be mis r&y amy Ut we wu Imij.'ffl.^Ti w\hiwv^' 
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; MUndod to In oat Unlvonlljee th&n it dcscrrnl. Ha conM n. 

■iMliltlaluullMwnUaaoby lbcmetlio<libcr«toftne in ane: wul idUa 
I.Im consklcrol x TiRnraiu inlciintlion of the eqnullon to tw vt^iy EnipiiitiiM, yl 
I'heconsiclQrcd miicb b4d licun dune even bybinuclf by usIqk tlicnuitbi ' 
I nmwnalve HpjiroxlinaUoEW, similar to iliat adopted in tbo Lunar «udR 
I Mry Tli«arle8. Of Uiia lie adduced Mvcral exiiiD|i)M, such an Uiiiw III V 
I iWllda on WsTai and Tides In tiia EncfdopKdin Motropoliliuiit, nod then 
I leflecllcin of breaking wHTes, wliila at [he tamr Umo, lilu- tbe wlUiper JatI 

" y of St. Pnul'e. tliey vere conduclcd aloni; n smixith wnil np M w 
I Hiey inOTod very obUqnol? ; bIbo bonwiradqaiel tldikwavoi, and K 
' Ba NlM conlil not salMcribo to iho ol:gection Ibat owutnine [b« di 
i)fifl1dent to be unit]' requirMl tbut the idr should bo si 
rOMtire In u|>^vcn dlm-tlunKhoiild be nccompanleil by n muliua ttt ibap 
die In tii«(i]i|>cnilDdlnvt<on, forthten^ctacDilj'bappviicilwlicrellic 
aa already iu motion. Mr. Eomahaw explained Uutwhut lio meant 
By trax, lliat ilio protsun: slioald be tbo orlgluoior or cause of inodai 
ppoBiie direction. 

KATTRAI, DIAPASON. 

V. Cagninrd do In Tour, u Frencb pbrsti^l't. luu eatiiflod binucif 

earl tbe sound III of tli(< mnaiuMLl scale somiilbig wltbln hie liendw 

LtM It from aido (o side; nnd Mr. Jobard Ijhi I'onlliiau 

nuwlf, [Uid wiicrts ibot any one con Torify It, if he wlli dlscmbanM^U 

^ of the cnvBt nnil cnllur, Bud^iAce hlmgelf npul iVoni all iM>i«& 

Vr.Johanl i]insexp!amHthefiu.'t: This naturnl Fn limuwd by iIm w 

t tbo tuaUiut flftninsc the incut iu the cm — a conlaet cosily nuula bf %i 

<t tUc head. Mr. Jubanl)»MEtiU ftut]wr:n)r itccordinclol 

e peraons wbo, on slinking tiio bead, litiar two la In pcrfbi-t nnllMl! 

h jMm ninsidana ; tliev Iuitb the Toico and enr porfiKily torrw:! -- - * 

'*~ ~ ' ' only In one ear, bare nn ImpcHbct. appteelniion of 

M who pcreet'o two dJfttrent wmnrt*, tbt- la and anDtlicr nou 

It love music, but delvet and avoid It; nnd bo proposes by this ni 

&v8r aniouc yonng people lliose itlio muy liccomc mnuli ' 

W Ur. Jobunl hiui i^l iiiuler iuiiidry, wheibcr the nolc wliieh i« pradi 

** bead by a quick tnotfoti la the same or not In all persons. The " 

U h« uf dilllcult solution; for llie In of tlie opera of I'nris Is dHl^res 

__M Of Iho thcatni of (tlratibonTK, UUo, Vlimna njiil Ljiiidon, auil IllM 

Pl^ beCbralng mora und more dovalod, so tbM In twenty yvaa 11 wUl 

r"ipOiul to mony more vlbrutlons Ifasn now, and bo thorofore still 

OS THE SOKOROUS ACTION OF JETa OF BDItJilNO QAS. 

larocent meeting of the DostonSocIcty of Natural HiEtory.Pnif, B 
d attention to tbo eurloun phenomena connaelcd with tbo »i 
a of Jets of burning!^, whieh liaroliitely bean observed by FioTr^t 
asd othura. _ 

Tlw prortuotion or a mtwienl sonnd by a biohII fii\ine of bydraBHL t 
' Ijln n tulie, tius Ion,; bi'eii one of the moat fomiliu' of H 
n •uporlmenin. Prof. Furuday, In one of bis earliest luve_ _,,_. 
d that this mii*lenl clCct-i. was noi conftmd to bydinuon, but cml|||1 
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r, tlic first to give a pliilo- J 
wing riiut, Id Itiu condiliona of tl 
IB rasolved itself iuio i> uiina of litllo cKplosloni, whiel^ 
Lt vcrf sidhII and rquu] tniurvoJa of ilmo, Kuve rli 
d tbeiefiini dhuiri] vibrations In tho tulio. In Ihs recent ex. 
ttaMber fact bus boon obHcrvod. dial tho ItuniD, bolli wbcn singli 
n the tnbv, it strooKlr ncted on 17 exicmsl sonuils, luvlni 
rdalioa to tlia tone of tlie plpo or Hamo. 
Di'Dtally tbe conilitloijs under vrlilch tl 
of. Sotcen had lotul)' ascertaiaed that iha ogiml absence of O 
set In (bo cue 01' lamps or candles bumcd under tho » 
e gus, Li not due, as mlgbt be snppuHud, to a, mocbnnlcal Int 
u wifk witb H ribnitinj moiion. Ho found that wicfes of 
if MboBtui, Inlioduixd into a Jct-pipoof eas,cven so at toprt^cet' 
Inme, did not preveul ita siogint;, although they Impaired tho 
) musical tone. Tho difficulty of oblalttlni; conUnuous tnuilcal 
I a comiDOD flame with a wlci, muat rathur i>o nscriijed 
» winihimjble matter, whkli, reqatrlng a very largo gnpply 
» the exploeloiu, ii llablo to be cxtinguiiihed before 



t mperimi 



supply of ,^^1 
emoatc^^^^H 

>gorff QM^^^^^I 
dlamBtart^^^Bj 
' BpeFtnre im 




tilur JtaiM suitable for these experiments, Prof. Kogmv 
R i^Ut dght Inches lon^ and one quarter of 
and drawn somewhat bluntly to a point, vlth a small BpeFtore 
«me looio cotton twine or thread of nsbestus being inlrodueod 
mlnau nt or V017 near tho pointed opcnln;;, Ilio tube Is bulf filled 
Ic fiber,' tho larpr ond is closed with a light cork, and tho little 
tl Dxed vertically In tho centre of a wooden block. On apply^ 
to tho apex, the ethctral vapor hums in a stciuly blulsti jet, which 
r tubes enables us readily to repeat all the experiments on the 
1 Ibe silent Boino. This simple apparatus acts IVvely at ordinary 
M, and may be used from time to time for several days 

to llie agency of the Bame in eivinc rise 10 the muslcat 
■ thuuglit it mi^ht be compared to that of the reed of vi 
numta, the vibration of which, by giving motion to the cololDik, 
I pipe, cause* ibc sound lo bo^n, although the vibrating column, 
ion on tho reed, controls more or loss tho rate of Its oseillalloiui, 
ioea tbe pitch uf ttio sunuJ produced. A simUar reSdton between 
Qamo quickly cstabllebes a synchronous motion 
Mtrecpondltig 10 the fundamental note, or 1 
oTtJie tubv. 

;, Prof. Boosts staled thai by employing hoi 
jfci and using tubes but sllt'litly exceeding them In diameter, be 
D prodnce tbcsD musical etfacts with tho flames of sulphuric 
vahol, and tho mixture of tho latter with ipb-lts of 
own as Ittimlng-Hulil, By iwing an Iron lubo atnhlgh 
ohioined, though loss perfectly, a similar teaalt with tlie 
oil. 

Vet In those experiments depcndit on the aecciis to the ftoma o< 
lirordcflnlle amount and velocity, and in a proper direction, H 
t^oi^usr tZie dlomder of the wiek and siio ot 1,^6 ftsjao Wi « 
,nd to hold lUo ttv^ D 
16* 




186 ANNUAL OF eCIEimnO OI800VEBT. 

. lIlUc below ibat of tbe wldi, Tlie aaiat will them be mta to «>i)tr«cl, tola 
L nucb uT <[ii hrilliiuicj, aniJ, nftor more or 1»sa of » nltlLig Koimil, lo nil 
[ Ibnh li miulcot tona, whldi, wilh a Uulo care, may lie renduruil qoile toM 



TbCM rHmllB ire ramllly obtained w 

Iwap now in aae tor bamln^ the mixt 

I Ainn of lump iho wick-tubcs rise aliont two inilics mIhivo tlie mNTT<rir, 

m InEemat movnblo m1» U provided, whlL'li, being raised or lowerad, mi 

UTBty ttic depth or Ihewicli and to ndjnat the anno with ^reatiucotf. 

I bnlyof the lamp ehould bo rcmored fWim Id podcatnl, and plncnd o 

T tbuanppon, to eocoro alhw CBTTODtof ■ImpwunltbrOBeb the o«ntnl« 

\ tDbo. 

A dmplo wny of maklDE the cxperimrat with an alcohol wick, ia U «u 
I Iwtwixn iwo gXnae tubes a ulrlp of cotton cloth or thick paper, so Ibot II I 
II llttlu beyond tlie upper end of the tolius. Wbcn (rhnri^ Willi ■ 
il lighted. It -will famish a boltoir cItcuIhi- flame well anjled fiw fl 
I taafOTtas prodocilan of tbo laualcai effect. 

Tliexe nunllg faror tha conoiunloti that Jlaoiei iffevrrp kind arg fumte 

Htadnff (anamu Eibron'oni, prOTiiled the air nod comlHutible rtfutft » 

bronKlit to^cuthcrln such proponions an to forra inutu or Icse rf an mjtoJ 

I ntxRVB, nnd they therefora confirm Iho cxplaiuliou of yonulay, «M 

I Kfbai tbe musical soDmli produced In sueh uues to n rapid and 'inlfff M 

MHlon of imall explosions. 

The Iblloiring experiment* ill iKirato, la arery rimiiio way. the origin M 

BOne of the eondltlotis of ihiiw miulcal vibrations: 

n>} When B jet of burning; coul-eos is iiitrodii»)d into the riMoiuMlti tal 

I taa.posltioD In which it docs not sing spontaneously, we may oanM ft. 

loo its miuicai pcTfonnaDro by sim|riy vitmutng tlie jet-pipe nftf 

lota side. In this cxpeiltnent the pipe ahotild be covp|«ilwtth« 

It fbr two or lliree inches near Its upper eud, 10 preveiil Ul» ahw 

|, Jltrfng sonnd cBDied by Its strikliiK the (flaas. Thismoniinetitof thcjit, 

to cttdent in brlii|{ing on tlio sonorous stale, that It will coiiipol tbf flu 

n tlag, even in a tube in which it woold not do h> apoDtaneoaalyiii M 

jMttlDaln which wo could place it. Indeed, it will ol^n excite the bmIi 

^%ftitMloiuiu cases wberc, from the niKuItatiie proportions between the Oil 

me, the external sonods nscd in Tyndal's ciporlmoal eDttnlf Mil 

ntbe 



li the singinK ia iiulnncd more promptly when wo allow the Jt 
fe f^ to in vibrations to strike the sidei of Iho tube, this action is itMUM 
" BM W uy; for we obtaia the same result when the pipe Is mendy shrtm.) 
d (M> within sui^h limiM as to prevent its touching the flan. Tba«flt| 
n dooiliod oan hanlly fkil, when Hrst obacrved, to excite fmiptts^i^ 
ilty If IKim protions trials wu hnte fbnnd tliat the flanie rentswi d(lMB| 
tg cpoalancouiily or nnrler thu acliun of cxlemDl sound. . i 

10 Rv » the hnpulss of the jel-pipo aenlnst the ddoa of Ihc liibe la 1^1 
tltnaxcninff tlie sound, we must Bw-rllieiiBticilan to ihclteUoratukB 
iminM {mxlitced liy It within the culin, which, altb<m;£h compoiBdii 
loands. may alway!> lie observed to Include tlic fnii<lHm<?ntaI BOMtl 
This acTlon i« tiiorclUre like Hint ofn unison note Miattded bf'd 
an oxtcmn! Itistmmpni. iir that itf any nihur tnecbMiIckl agMI 
MFo n vlhratbn of tlii' tttiAadi'A nAttTO^td «ix. %K«h V>w WblMD 
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I'-ii:- -implj-morine It lo nnd fro without ilrikinR tho tul», eannot bs 

oiiL-tl, i4nn: the gontlii impalm given to tliu air tiy the vibratins 

' - iiosnilitileeffKt,)tnd would Bocm quite Inadequate to ruJmIs 

L :mf Ijut [ho very ftcljleel vibration. Ailmllllng, howiever, that 

. uivlj- fiiJBl vibrations oT the olr ina,y rontrlbala lomewhnt to the 

<< lilt, II rnn hnrdljr b« donlileil ibat the ronin inHuenco by which the mov*- 

vi.'iit of tho Jd iiroducci iho pffoCT In question ia bj- emuing so rapid a mlx- 

timxif ih« wtjotaJDg air with thorns that the latter, befbre beiiig inflaintd, 

!• hn>iii-Ii[ Into a condition to proilDw tlio«o >ni>UI explosions, wlilcli, tgr 

their qni<^l: sorccralon, pivo origin to Iho soand. The etfect of moUon la 

brtnf^iD^ about this exploilve condition of iho Bune is well exempllfioil bj 

tbo followlnit o^tp'^nienC: 

(3.) Fii«luTiIng a jol-|ilpe. Mime Ion inthes In length Into the ond of the 
texlblc tolio thrtnlf^h whh^h t!ia gas Is sopplied, and holdlog It oitK't bj ■ 
pdm a littlo below the insertion so that we can readily cause ft to vibrate, 
m Ignite tbe gas and ailjuBt It lo form a slender flnnie about an inch long. 
IT now lliu flame be movvd Oum side to Hide iit a modeniltjy isplil rate. It 
»(II aMumc. a««rdbit! lo a well-known visual law, tho appearaiire of a wn- 
Ihtuonsarchof wblii>lill|iht,rctnlnin(f at iho extremi lies ihc whole hsi^ht of 
the Bfalionnry flnme, liiit KTOwina narrower tram citlier aido lowonls the 
mirfillu. In tliem conitlihnis the flame is cniircly mtdfis. As we gndttaUj 
iwmace the speed of the vibrations, the arcii, at a eortain stago, smhleolj 
birnks in Iho middle, where a faint bluish flame take* the place of the asaii 
wbithsli lljflit, and at tliosntnetiutnnt asJuuTJiuiMuArnnJ, dneiolhoinfiatit* 
mntioii or the explosivu Bilxtnre nl this part of tlie vibration. It Is hanflj 
n< i'''--Tir\~ lo sny that a* the vlbrndon Is quiekest at tho midway point, com- 
•-,■-. -. i„=p ai tud, t-oA of the nrch, tho Riu IjccomM more4nrf:e!y mtxid 
' \<v middle (h>in lowaids the extremities of the motion, and l*i 
II iliisimlnt enrliwilrednBed to tiiestatoof on osjilosivemUtWfc 
iia^nlliD veloollyof the vibrations, the sonorons part of the atell 
>.i[i1sibo oncis, until the pnibuf theflamo pioscnts tlio aspect of 
.. r. <> . liliiihh iHind, InT^htrly serrated at the top, and fliinkodat the ex> 
ir-TTN!i<" liv a tallHanieof tbe uBBsJ wlililsh rolor. As might be expected, 
wTti/n il:i' I'.'t Is revolved rapidly in a circle, the white light ontlnJy dlsa^ 
pi-:ii-. uiiil the ring of bluish flame which results gives forth a contlnoon* 
bui not illmilnoily muaiul sonnd. When niado In a dark roum iheao tai^te 
(-xiKTimpnls wcTO fbnnd lo lie unexpectedly interesting and bcautlfnl. 

(.1.) As In the above cases the nctlDn is mainly trncoablo to tbo moranpU 

mJii>LlMiL'>.-r alinoipbOTlc air with the flame, It is nnturBl to rondude iliat k 

■ " ■ ixiiild be prodnnxl bypassing uwrnUt/aiVupwiLrds IhrOOIcb 

I <i nn trial this anticipation wu strikingly verllied. In order IhM 

' iLiLiy lie evenly dlstrihnicd, ii is convenient to employ an ugMid 

iM- the fmppty-pipo nt the side, nnil the central oponini; anriidr 

.1.,, -...I ,,ij„ jnnj j\f^ throngh the cuntrc, and tho bonier IM 

.:.'ianoc below Hie flauie and tho bottom of tha gtaM 

1 lo the Br)cand burner ibtuugh a llcxible pipe, toa^ 

Uio Inn^ of (he operator or from an ad}iicont|p»- 

' ' the oelion of the eurrcut Is more euslly managed 

1 . i« 'Mir<.'< iium which [I tluws nro Bomo two or Ihtve Inchas beloir 

i:<< I' I' >rihsresniiiint!:lHtniulin. 

V, ,/, ■.',/■. amingvmrni, anil a priifnT inwliuitloM ot Vhc cvmwft «C (Sa 
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I chU ttiiovo dpficribod hnvc fnilod lo pmJuoc oiy cfff' " ''"■' ■' - ■'■ 

not fiir (torn IhD puslilun in wliich li wuulij «|>oiitui>i 

I inttkmif tirtmi/h &t arffondpipi ia •ujprint to bring it it' ■' 
I lOinDfDtaiTi a clear, mnootb lono. Even when tho ll.iii> 

«t«e not rcAdlly siispcptililc of ihc xinomiu acilon, ii tn . 

, (ppUcd Dcurrr to the Irattom of tho nsotmnt tuhe irill raivly I'uj'l <" l>ri 

Cm muslrat ritmiiuns. It ahonld Ira mentioned that Oieae etiecis o 

prodnccd In a nimplcr, liat less Hadnnictory mniinCT, b; nsin^, imicul «f II 

■I^and bunu^r, to conduit the mrrent, a commoa gluiu tabc, bout lottlt' 

I UUI h«1it near the Jet^pipa belov lh« openlne of the raaoDuit inbe. 

( - The aonnd famltliirly observed when a flame of any kind ia tHom tf 

t ind eapeciBlIy when (hoBlrla forcod Into or throni^h the flame, In ttwe 

[ . of tile Jet of a Uow-plpe, was Ion); ago referred bv Faraday to the nnab 

I den of an oxploelVB mixlure formod by tho air and burning matter. 1 

Knnd proilnrcd I17 a blazing fire of wood or bitaminous roal, aa eooBM 

with tlio iillence of a flnmelcss mass of l(!nl<od anlhraclte. Is nn otnloBi JH 

, trotlon of the asms principle. Bnt tho osperiment* Qbovo doscribod all 

the operation of thin law under conditions which enatilo us mon) sailatW 

I xQf to niarfc the origin of the aound and the ^TadatiooB by whldi It MM 

1. puiira the formullon of the explosive niixlure. 

I (4.) The in/tnuUing ekaratter o( the combustion in a alnging (hnBO I 

I been b«u(ifUlly abown by Prof. Tyndol, by causing tho light oT iba Ba 

I to fttlt upon a mrolvlng mirror, ttom which it is reflected to as id foci 

I Mlleaor imairc'On adiatunt scicon. A similiirresoltulonof tholfaUMt 

r aneoestive ei^losions Is mora simply cxlill>iced bj moang U n^iMf Ml 

(to, or better still, by givlni^ It a Guiady Temliing motian within the MkbOi 

aalnit the fbmer methwl, the Jet-pipe may be attached to the coniinmi | 

HAIUt by a short piece of flSKlbte hose, and psSKcd thiou(>h a ring tu pi* 

u M roslrict Die vilimtlons to n mngo less tlian the diameter oT tho tnba. J 

anfficlently roicnlar movomuintony then lie given by the bund. If, now, ' 

■djtist the flame In tho tulif, so that it will not begin to sing Iter lamB Hi 

«flor the vibration has coramcucod, or until tho tube is further lowntod, ' 

I ohicrva at flnt merely the contlnuoua band of llurht due to the pormatwi 

flf the visual improsKlon: bnt, an soon as the singing commence, this ba 

' tMKXHnea waved or Bcrmtni St tho top. and with a proper veh>clty lUvk 

Into nearly sopamte columns of flama, with obscure epacea botwoon- 

Tb6 eflbcl is, ho>,eTcr. for more striking iniin At Jtaiiii ii mada tofvnJMl 

« nnllbrm rnto in the tube. In this case, 10 long oa It remains ■Ueni, It pi 

I Mnis the appenranco of a hollow cylinder or short tube of whitish UfMi h 

[ tiie momont the singing begins, the cylinder a«iiumee a toothed ftaim m II 

I li^, resembling a biUUant crown, and dirida xUdf inla a namAtr tf nam 

I . IwaJiiHHii caJWMU, ttparoted ly kmdt nearlf or luitt itprittd ef Sffkt, It 

I liBrdly necessary to say that the obscnre apacas mark the momenla tat H 

[ lOUUlon When tho explosions occur, and tlio bright oaea the eucraaslvo InR 

vab between them. With a given rate of mtatiou, a« might tic oxpocH 

r die niunbor of these subdlvklons is granlcr in u short tube than fn a long oi 

I jmdla greater when the tube is yielding one of its hnrmanic notes IhanWki 

gIvlTUt Its fiindnmcntiil sound. In Ihi^samo tube the number of snbdtvMv 

. dlmlnltbN as we incrcnso tlie velocity of rot.ition, a. lens number of «1H 

' flons or cxpIoaionH iu this case corrpsimnding to one rcvolntion of tIi«jM: 

f&J TorenderthoeffectTlsMeai - - - 
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' iii^ u HiTnp >lx fpFl loni;, lij one sod a hair inches in dinmeln', anil tlio 

: uflH Ihnw qakjrten of an luvL in heif;Iic. The laitrimoit^in employed W 

- : > n>titriun to llio Jet cniiRiHa of n gnravod wheel comiei^ted bf a buul wllll 

jnuill pullcjr. Into tho lallor tha nipply-plpo antcrii from below bjr « 

ill i:;i'-lii,-ht Joint, whicb nllows the pulley freely to rovolre. TbiO J«^ 

..< I (n Iho loidditiof the upper face of the pulley, taper* to ihA 

:id riaJDt; to the height of six or eight Inchon, Is elbowed tlaw 

' w give iliD QouiD, when revolving, an ortili of nearly an Ineb in 

^^ lit'U the experiment Is in progress, the appcaraDce of the liod>- 

ML uf the jot'pipe affords Incidentally a very pretty proof of tba 

I (if ilio BiDidnE flame. An cadi sueccstilve explosion makca 

n^-ly TlaitiiC, it aiisumca theaspcrt of a «umier of brilliaiil ^lobtt 

■J. to thesulidirieloneortbecrown ofBiuiie; biiiI if. to vary thit 

I <l:ii'kali the horizontal put of the pipe, and faatsn near Ita ouMr 

tuil, ••! whucc it TciuBiet a vertical direction, a brilliant benil of glrwa or 

noIMl, WD an pii!»eBie«l with a circle o^ilarrj paimi, vaeii of which, tiy ft 

prupEr nitinstracnt of the motion, appean to ba at rest- 

O.l The roiloffing proof or the Imenoiitiug nature of tho singing flaiM, 

-ii£i{CM«d by the eHbdajnat described, i» at ouce »o simple, and *o readily semi 

.' :i dlslancc. u perhaps to morit a pIsco lunoDEUHifal leclure-room llltu)tl»- 

' "ii». Ill Ihii cxpvrlment the jet-pipe l)eariiig the flnrno Is lield al real Inllie 

iil-r, and the ifiqair^ efTert Is produnjd by iDcelTint; tho light on ■.droolar 

<:.-k of Ihiell paslelKiord or of metal, Mime six Incbee In diameter, mppoRod 

;.'.-iir the tube on u hoHlontol BSii, nroiind which It may bo tovolroil by thn 

iipulaoof the hand. The t)tee of Iho disk next the tube, colored of a dead 

'ink wirh pnliit or a caTCrinf;orrlolh, should have a narrow strip ofwhito 

.(,..F fi,^t..|irii DpoQ It in a radial Uinction, or a small drculai bit of tho 

"I ntnr the edge. If both faces iini usod oltenialoly, wu may adix 

■ r In onit and tlie dot lo the other. 

. ^ I ;: the alx feet lube down over the flame, and liivlni; rapid mo- 

ii-^K.weromark that so long Bs the flame continiussllont, the ba( 

<r .loi i~ iiiiiD invlaible; bat, oa soon as tlie sound commeoens. the Uadt 

ii-kbemnmdKereified byasurlenorwhitlshliDD^oiuroiieuroUierortbWA 

'trji^cn VTonged at equal Intervals around the central point. It l» (earadj< 

i.vriir' lu riiiy, lliiit tht' nnmbw of thew imo^a, ae well as their app«eal 

I ■,'.']■ li'jH'nd on the timoof rotatioD.aa compaivd with dtO 

'iL:-'iir Iho flame. Should it happen thutthoperladof 

Hlu'cl ts precisely that of a certain namber of tItQ 

lu uor Ices, or Ihatof any mtiltiple or SQli-miUtl|daof 

ip,. -^1, Ll"' iu>,>.:>..<i uf ihu bar or dot will continue in each hucmmiiIt* 

riiliUiuii lu ptvcuiil tluiuiaulvcs itl the snmc points; but, should this rolntlon 
nut ■iilislit.iliHoimiiaos will bamcntnBbifrihdrplacMoa Uiedtsk.— miiii^ 
llaica nppvorlnK to advanw, and at others to retreat. 

EltPBIir«EKT8 ON THE QCALITY OF SOUSD. 
The CVunw* (Parlk), Deraniber 15, 18,77. itcscrlbo* a very eurioiui nppantu*, 
. ,-'■■•] h> M. Scoct, by menns of which some very intcresllnj; eupcrlmnnia 
m reHircncu lo tho illl!l-runt qunlitlui of sounds, nud the I'oiuc of 
II' c«. The appnralu)' consl-it* of a lulie spreailiiii; out widely at 
.!> like a fnimptt, and dosed at tlio Other ewlHiv ftiiAi^Mcndii«t 
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■3 tlio noiindn wMpIi en\VT Iit Its bnsr. anil tbe Tllmtloni of 4 
le priH<ii-.-cd are urlrtcn br the pmii'il upon n paper ooMed irli 
\ lMinp~liliii^, -whirh Ic unirorml.v pasacd under the pencil liy rlack-wntk. TI 
I bwmi ihiu prudueeKl may be poplod and preserved (inagnMetl if hmCMbJ 
r V ptiotognipby. 

Wben the common Record was sounded on dftTermt iTUtnmittUs, ttj 

[ flgnrca ftmned were vory diSiircat both In form and dlmnulont, •econttl 

vtnd inslrumt^nts, etringed InstrnmenM, or tbo haman voice wen vm 

I The Bsmo rtiffcrenres were aeco whon the record of singing w»» oompMi 

L -with that of anmusical noises. M. Scott eslalillsbed Uils cnriona tua, tfti 

"« «oric»of TlbrnitonB fbrmai by the sound of an inatramenE or vi^ee «l 

on rc^or, even, and cotucqaently more nesrly ioocliromoiis, in ptvpd 

m u it is more ptii« and agreeable to the ear. In slu;i11 cries, and titin 

t Mnnds of iasErnments, tlie vaveA of condensaiion an: irregular, unoqM 

it IsocbromouB. In one oxiMritni'm, it van vbown that, la tb« Impu 

f Mitind* of the voiie, two, and soinotlmus three, secondary icls at Tibntlot 

I TOoldtiodetDCted, combined wiib ibc principal. 



a tbc action of a barometer said to liavo l>cen In nwft 
10 in the obserratorlcs of Liverpool and Rome, which lias tlMt poi 
I Voa of the tube not immediatiiiy Immersed balanced npon a lerer, liaa w 
a Birangeineot, which. It is believed. Is new, and by wiiicb mfott 
In the presBnre of the atmnsphore may Ira weighed with gn 
Let the barometer tube be fluted over a platform, wiib li« Ion) 
1 freely OBpoacd; lot the platform also support a balance, one ann * 
r wUch, being placed directly nniler the lower end of tho tnbe, sapport* It 
rteswoircontajalog the surplus mercury; In this the lower end of llie Id 
P<& Immersed In the usual mannor. If, now, tho other wm of tbo balBBtst 
iQlerpoise the resf rvoir and the mercury not sapporlvd bj tb 
f atmosphere, the ulierutioa which cliange of atmospheric prcssan nada 
I necessBiy in the coonierpoliie, Indicates the cbange of pressure whldi Id 
[ occurred. 

Bemrat drcnmiianccs roioira attention, besides delicacy in tbe iMlait 

Mtd aecaracy In the weights, to sectuv accuracy in tlie results. Itt. TI 

lube must be of uniform capacity throujthont its length, excepting somodtl 

P ts Immersed in tbe mcrcnry; Taryingcapadtyin the different portions oT 19 

• Mbo iritl be productive of error by the alteratlona which change of Wm pti 

I tare prodncea, even if the vacaum chamber be milform. 2d. An altanQj 

r the tumperalnre of the mercury or the atmospheric proMon, « 

a readjustment at each succesiivo obKorvalioo, by clevatli^ or 4 

[: pTMSfnK tbe support of the l>Blance or the tube in sncb manner u to cm 

I th« Immersion of the tube lu the mercury to tho same point to irliMt H 

f HtM adjustment was made; tbe ImmorBion of moi« or Inu of the tntM-W 

ir in tho result. For this pur|>u*e t*n> buianres mny be mm 

I upon ouu the tube may be biilRi'i-ul In tlul maunor Hnt alluded to, by -tiVk 

e point of Inimcr^Iou Is dcli>rmiiiccl, iho reitcrvotr-bnlance bdng flml' 

rmal posiritin Ibr that puipasc. Tbo inbisbalance bcinn now Axed, d 

Uftwd.andbroiight to tbe same position by woljihtii ; thus itten 




fc^■ATUKiL PBU 
be fiKilltated ir n short piece of lion or plotlaum tube of attuill duutt' 
>ea ulladied, whicli wuoitl (li^pluco lue murcury, uul )>niv<Mlt, to tuuM 
K, a lluctBjitloii or itte coliunn of mcrcoj-j caiuoil by ihu niution of tb> 
IM. 9d. If rtiy grcsl anttnLcy la doiicil, it ma)' be roqulslto that ib» 
of the balance be fyninictric^ and licar equal unci similar tiufacut, to 
tlini clianjco of lempuralurQ or UnUKphDiic pnusun;, Uw m'l'umubillon ot 
< ii.-l, oxlilntion of incrruiy, etc., nmy olloct both silica nquutly. Varialloll 
I '.unitNirutare will cnuau an altonuion in tho dlanii'tci of iliu tabe, mid ba 
ixinitlvi' of a small error, for vhlcli no reiacdy Ib Rii|rgc«tGil. 
rills [lulrotoeni, It la obvloiu, may be so adjiuied as to indlcnio the pn»' 
-ijiTof iheatmmpherc in pounds anil ita piuu on the iquue ineli of RUrfhco. 
! <ii\ at it will uflen be desirable to eomporo observationa inoile by tt wRh 
|">M' i>r ullivr inxmniunitE, U will gonemlly bo rcquirod thai it vxpreM llM 
" ';;Iiti>r the column of mcHni? ; to Ihit cud the inatnuncnt may he luUlUNii 
'■I .i prcuiu-e cqiwl, soy, to ihiny Incbn uf inc!n.-ui7 ut u tempcraltuv of 33« 
i lUr. It, now, a tube hiu been uaed bnvlng u eupacity of lUOO jfri. of mars 
iir 1 at 3-^^ F. for on iui'h of lu lenglh, nhifb woulU have a diameter of 
..'mui'iloraniurh.eBi'hi^niin will represent the tbout^aiidtb pariof an fndij 
III If II curructlun bua bcvn made for the caplUoriiy of the lulie, all Iti Iiidl~ 
I .tgons. at wliatever tempeiBture. will itpreaent the belijht of the rolama 
-I '-J- v., nnd require cDrrection only for the nlwred diameter of Ihc tube, 

A mde inamimcnt Iiut bc«n romimciHl on Ui« prlDciple bure liiUIoUeil. 
I ii.iromvtur mbe hurlng acapiu'ity uf 100 grs. lo the iiiib, or u dlamiXeiof 
: '■ ini-b, Hua auspendrd over the ilh>b of u U. S. Punl-orHui hiUance. npCA 
i'-X. by turning which the tube win ntUutled lo the aurfaee of tho UMl^ 
i>iy in (be rcaervolr; and Uils reslud upon the digit. lis opcrnlton irM< 
... Ii ni lo Juatiiy the f(ire#^ln)( conclusions. Of euur^ u aculu m«; tM 
I [.u'brd, ulili.ti will allow. In the uaual manner, Iho height of Ihe colmnn. — 
■ ::-nan') Joumat. 



[n llic lalmmtor)' Bud in the arts, we arDofti^n rriiulredto prcporaaduflnlM 

:>. .itniF of two liquid!, BUcb u EUlphuric ucld and naler, alcohol anil water, 

■ L . One of two modes In eenomlly cmployi-d, Isi. Glvun the tiwiMKy and 

;-'<lfla gravity of ono of Ihe liquids, the quantity of Ihu iiihur liquid la 

:ii iilaieil. This mode Id nnt nlwnya practliiiUle, rcguirca time, and for 

I hoiiL. li<)uhU eapei-'iallf , the eoni'cntration or mixture gives rise to dlS- 

,11' riily Insurmounlnble : or aecoadly, Dn.'omcteni are floated In tiM 

: :]iiamvHiis, which lav 

i.illcultlQB In munofuci 

. II of a new form, eonatnmed by M. Spncowaky. of St. Peca*- 

Ihe pivpurstlou of a liquid mixture wtih enwt uanu awl pM- 

" lUioDt a thcrmoineler. The apiHimtiu conalaia of a tcmcI «r 

I I'luHna. Thla arcotnclcr is closed above by a very Chin paitMoa 

jiliite, Buch as that employed in Ibo aneroid liiuomaisn, nnd. 

' 'titi;; III the fulleat prcsauru. At ita lower end th» aivomeWr is tertntnatoA 

1 .i lulie fumlthed wllli a slop-rock. It Is suspended 1iyapliitlnaitlr>f>om 

i:r< ann of adotlcale balance, and cquilibilBtod by aWi£b1, »iu>vcn&oii Am 
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evidently be deatroyuil If ttio (iranmRlcr he DUeil wllh luiy liqiiiil, bnt «1II 

nstorcd if tbo nrooniutcr imd the counur-baluirlng wdgtit bo plunecd 

I * Uqniil of Ibu «amc apvciflc (gravity m tbu whioh It caalBiiu; and, wl 

I ^Un putltlun nilowg lliu Ifijuid contained to expand in ooxmluKawUbl 

f umpcmniro to whirh it m&y b« saL^vctvit, a wj- »iin]ilc culuubohn i 

ihtiw Ihnc the TMJstohliBhmeQt or the equilibriain It ladopendcM or Uia n 

poratura. As, moreover, tJie metal uf which the itutninicni i^mnlo, is «i 

thin, and a good condurior of lusai, tlie cqnlUlirlimi ot ifiinpcmiim wiU m 

be (WtntiliBhod between Uie interior and osleriur liiguid. 

Now, to reprodura in any qnnolily a liqnid i>r i^ven spuciQc pXTilfl ; 

L Ifao tiroroetcr with the kIvcu liquid, and pliU)go it and the pqnllibfiut 

U wdght into tbo buuvler of the liquids to be niixcd, and add tlie olbor m 

I the equilibrium is restored. Tiie liquids will bv rigoronsiy uf Um •■ 

I tpedOc ipsTlty. 

K Oonilderable tnteresl has been cxcliod by an Initminont, vhlrb it b p 
I posed loeall an letlicslometcr, exhibited at a n<ci.>nt muetin^uf tliuUartfl 
I 8(M4My, London, by Dr. Slei'cblnt;. It Is connirnttcd for (be [latpM* 
I nuMuring ibe comparative scnsibQity oT ditTctont pant of the ainDK*,* 
I oonslsls or a rod of bell'metai, gradnntal tnto incbea and tenths of an tM 
Ll^pon wbich two movable points elldo. Tlie ilistancn at which a p«rw« 

■ Ale to distinguish the polntsnstwoscimnilolinprGHiansieBtcsinrdMM 
rVblHir of H given port. Thus, a person in hfalUi l« able to reaif!nii»tl 

■ iMInis at the tips of the fln^rswliirh aiv lees thcuioneMntta of M.IB 
K '^MTt; In paralytic conditions Ibis space wrinld widen in proportion* to I 
taaiount or insensibility; and the luBtrunionl, by nieasurlng this spae*.! 
RcOtOU a physical test of consldemblo accuracy of the existence ani) «)^ 
ft 'of panlysiB of sensation. Dr. SIcveUng stated that tlie ordlnMy nraih 
Bdeteimlnlng the amount of sensation in such cases, by plnchinic fir 
F1tMT*t>ent, did not affbrd soflldBnlly satisfactory results; hut th«l iWl 

I 'ttw Innmrnent which he exhibited nscfnl as on aid to iho physfcal Aiagm 

■ 'tfiomonerroDsatrGctions, and determining by actual measurement tte^ 
[ tMs of the disease. Gcuerally speaking, the piirpMcs of dlBgnoala M 
■te not hy compaHn)^ tliu two corrwponillng points of the two sbleii tt 
fflwly; but where an nlwolnto alamlartl of nimpnrlson was reqnirrd. Wcba» 
I'ltUe, sh'>wln<- the sensibility of different pnrbi of the IhhI*, and glnn 
I 3(Btbr'i Phi/tiolusv, would aObrd Ihi*, — Mai. Timn and 0ns, 

E • 80LAB ETUPSE OF HARCU, ISGS. 

I U. Qiutelet, at Rmsscis, carcruily observed two compensalingpoaMll 

■ .laeomparlsua with a cliniiiumetcr, during the ce!lp«e. The ol^oct WMle» 

■ VttMtier their vibrations were slower, as rro(^sorZantvili--i'lii iliiiii<;bi «n 

■ ha the case. The two pendulums wcr^amuigeil iiQa>. t,, > . . 
K lUel, the DThor perpendicular to tjiomeridiiui. Tlieoii' , 

\ din allowed no t'haii)^, bat the other allowed a loeti "I 
r .HUtKquartDr per hoar, duriai; the eclipse. The i«<'<ml <>< 
I MTcnl times a day tbr several days, both befon) nnd i>l>>i im- ri'«|i>iu, mi 
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WTKD OF A SnCT. 

:t from an Inilinn letter ronfirmi the doubts onturtninMl 
nibi; Mtrlbulcil to the" wind ofafbot": — "l)rI);wlicrKufl»clI taalm 
t> loavo ilie Btmy, nnder Ilia odviM of a modicail board. Never, pay 
ti Nil Uie rbancesof irai, has Cbore been Kuc;b on esraiie sb bis. Acwi~ 
U «at llie gotd waich-chaiD at tlic hock of bla nock u deaoly aa If li 
a pair of nippcn, anil did bim nci nirther iitfnry, e^iccpt InfliEHlc 
> hit nervous aysteni." — JUedical Times atid Qateltt. 



SOLAH REFRAtTION, 

MfesMir ThoDiran hwi applied the lurm "solar refraction" 

.cv'\ tlieanatl cully from tlia dynamtL'al theory of hem, whieli, tf 
vpd to exist, will resnlt hi important conaBqucMicea to every department of 
MinDiny | (br ii ai once Infers the necessity of the eidilenco of a inoillim 
^'udlng space of almflor connlmtion lo our own aliaosphci^, and ander' 
nir, by neenally, a condensation In the uol^borliood of the sun. HenOVi 
I, ihaiQ I'aiinol but Mine a rcfhielion of ol«}CL-ta beyond the sou. whoa lU( 
Iv rrofsca their line of dircetlon. When ProftesKir I'iozvi Smitb twMd 
- ''HUar refraction " by the obscrvadoii of otare transiting the morldfMi 
r tht- ean, the roBtdta, aa flir aa thoy I'ouhl be deduced, showed the eilitt- 
i> uf thia " solar rEfraetion," and, with it, of a resUtlng medium Hlllng 
>v, and forming a material connection still Iwtween the aun and all ihe 
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• has corainnnleated to the Royal Society of Edioborgb Iha 
■•■ experiments maJo tiy him on the properties of ice noM Hi 

with pitrtlenlar Tefbranee to those of Mr. Faraday, publtohol 
■III Ibr Juno, 1630,10 which attention baa been more lately uUod 
<! and Mr. Unxley, In relation to lliD phonoiuetu of glulin*. 

• 'f Pruf. Forltes's statemeut Is as follows: 
■m'» chlof raet, to whieh the term ' rQ^elntlon ' haa been mora 

14 this : that plece« of lee, in a inodium alwve 33", when dotdr 

lugether, and flannel udheree apparently by ton^laliou to in) 



1 have continnci!. Bat I hare aixo foand that 
III fratm to Ice when Ihoy are iurrounded by It, or when tiuXT 
[iTirrented FTom transmitting heat loo nbundautly. Thiu, it pflo 

JE Uiil on a pteco of ice In a warm room, (he lowest ■hUtlne, 

i; sank In the les. was found flrmly anorhed to Ei. 

"iitofl, witliDDt prttiure, It sufflcieiit lo prodnnt llicse eBtotta> 

IK', liuvinfE their eorrospoDdlng surfiiccs i^nnd tolerahly ffiat, 

, I li'it In an inhitblteil room upon a hortzunlai gliutt itmI posttas 

II .ir;;h I'Mj hoica fn the platcit of ice, so Ihiit the pluno of the plate* WW 

'ilnd. ConlnM of the even surfaces Was oblnlned by uiwins of two VWy 

.J( plontt of waidi-ajirlug, In ou hour and ft UmU UiQ cuVtc&Vta-O' 
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fomplptp, tliat, when violoiilly hnilion In plffwi, mnnjf ponidns of th# pi 
[_|wUd1i lioil well n HUTflii'c of 30 or irok sqimre Inchca) rutulnuBd nnlHA 
' *,h >[>)>aiu«d iw complete hi In anutlier tmperimpnl wtiiim mt 
e pTMied (Dgclher by wulfthM. I coni-lndc Ibat lliR rffot t 

■regplmlon' Is priiidimlly or tolely dno ro i!ic Lir-ir siirfurii. fl 

nohtdiniHt Tiy th« manldlnK of iheiuifltCHi lo uiii> 

"S. Unetea of strong lea, wlitiili hnJ altoiuly fbr ii '. ■: 

*E&«iA«Mn WKlor-caKks, or kept rorilays tnilhuwin. 

nVubd, showod • tcmpenituro of ff'-.l Fntir. Wow rli. 

Vllkawn by iluUralB thtsnnoiDutcTv (twlh of miiri'iir}- ai<.\ 

k1 tif long immersion In aconsidor&bleinniia of puuuduil Lx uii 
biwlns iiati^. 
"4. Wuterbvlni; carel^llly fVoxcn Into a cfliiitlcTBemnl Ini-lic* k 
"le bulb of a tliormoniutiT in lln iixis, anil Ilia cvlindor fwlng ilim gmdiui 
fJUumd, or nllovml ro lie for a ronsMcnibIn ttmo In poiiniloil Ice «t A thilii 
r, allowed nlw> u tvnipcralurD dccldoUly inferior to 32°, n 
ink, UiKii <f-35 Fahr. 

le procedliiu; resnitaoro hU exiilieaTiie onrlienrto ad 

■I hroon'a view of Uir Knulnnl Hqnol^cdnn of ice it comin ( ComptmM 
if ISflO, vol. XXX. p. sail), or that Ice Brndaull/ nbBorbi lutonl hMt fr 

■sibly lower than tlie zero of tjie nnill|;Tiu1u seale. 
"Jt. Tills cxplaina the permaneiil lower lompcTaluro of Iho inleriorof N 
B>al tbeftiTTniiIion,TrbcD Ice is immersed in wat«r. of nuirtof plullefcei^ 
id inter, hnving rt moat mpid variailon of tempumtnn!. 

Such B state of temperature, tboagh It Is In one simse pcrnuunol. ■ 
iinpcnMiioii of cRi^cts. Bodlea of illfTcrent tcmpcrtiiurcs caimMH 
w M wllliout Inleraciion, The water iroK jci™ olT lieal to the i«, l« " 
II Innl^lficant tliaw at the surfiico, vAidi thtrr/urt IMIIM, 
OMgli M« unirr be vhal U aillfdin-cM, or liui'ing Lho KnipcntlUni AT ■ 
if wMer Inclosed in n cavity (rf lee.' 
"TUs waste haa yd to bo ppDVsd; bntlhnve liillo dnabt of it: taii 
mcd by Uio WMifng action or fuperllcialiirnuni on the iceaf ^ 
jb Otlier drcnmsuuiOM inny also eontrlljuto lu tills (^ITect. 
"in. The tlioory explaiuH 'reaelBllon.' For when a plnno snifaeA^TI^ 
r ia brought up to nearly ptiysiciil ccnirru t 
lesurOtcu, tlici^ will boadoulile filmof 'vIih*! wni' ■ ' ■ 
re tMauriheus colder clinn inelf. So long ss the snrfiK 
K kept apart, llio Ulius of wiiicr InvwithiK iHcm « > i 
Htl^uld itoin bj' tliu heat communicated (o ttiem l'> i 

Tbal Isiiowrcmovcil.anilthcfltin InquiKlJon b:iM' . ... 
KiNMk aides. Part of ihcaeuxlble huat It iioaiicncs i» t^iicu 

K strata which have Ic^s heat than itself, and (he intorcepted fl 
nr In the tmnaltlon sinto 1>ocomcs more or leas perflH.-t Ice. 
"fiwi If the aecond inrfnce he not of Ice, provMoil It Iw « bi 
ItbBenM ia practically the lame. For tlto film of water ta robbed ciT It* 
dby the colder Ice, and Ihcothcr bodly-condncijngeurfttova 
uilh cnoniih to kevp the water liitnid. 
"Thl* olTeci la well suun by the iuataui (VecuD£ of a piece of M Kt'l 
A glovo oven when on it wnnn hand. Hut metals may act so, pro 
W pftveiilcd froni lonvcylng bent by Riirroiuiillngtbcin wi ' ' 
ic liof be«n ahown, inulals adhere tomoltlniclcc." 
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At n rT--fiil meptioR of tUo LunJon Sodetj of Arts, Mr. F. Jonbort giive an 
..... .- ., ^^„, tiiuiiio,) (,r rcjiilrtlng engraved coi^pcr plnlcs capablo of 

I !;iiaiUy iUfroiuieU numlwr of fmprossions, wUlrh cohbIsm of 

l^riQting surface with a very tliin and nnlfonn conClng or Alni 

I - 16 elTedod as tbtluwa . — At the ]KHlttve pole of a galriudll 

! . 1 1 '.' of Iron li placed, anil immL-rscd in a proper iron solution, aitd 

■ 'i>p<'r jliilv being i>lB(4)d at [hu oppotiltu poI», and likcwiee ImmorBcd, If 
;i.'.- mlution bu properly BQCurntol, a deposit of iron, bright and parfbcily 

jriotli. in tbroim n|ioii tbe copper plain. This roadng may 1k> rcmoveil 
ij'il ruDi'wed oa dDcu » Is (tiiind n«ce«fiiiry, and Ihiie ic i« bulKxI that 13^ 
[(Diin:^(>uB iiiiro Jmea produced (Vom oao wpp^r plaic. 

ON TIfE KEFISEMEKT OF MECHANICAL AKO ARTISTIC WORK. 
TlicoliKiT of Urn London likrary'diaffir, hating rcnnilly charged Roskili, 
Itw i><<II-k.iiiiwii nrt-vritju. villi e:[lntvai;ant hypvrliote, tn nslD^ In one oThb 
briiirRt flii; fullowiug expreesion: " Inmi'r'a pencil did not move over ttio 
ilinasnndiii of un inch willwnt meaning." the lecturer dcGmdi hlmaelf In tbc 
fuHowmn; niply: 

^ far fTiiin brlnK tm liyperlwlo, it ta mncU within the tnilh, bcJag 

tnvrdf a malhcmaUcDl accurate description of fairly good execution tn dther. 

dnwInK or cnsniting. It U only ueceuorj to muasuni a plore of any ordl- 

Diirilv i;niK| Korli to aacenalu this. Take, IVir itistauce, Findoii's engravtui; 

HI [itr- isIlIi [ittioi of Hot^Gis'* pooms — In nliteh the fare of ibc fipini, fcoia 

Ik' toper ihe brow, oceupleg Just a quarter of an Inch, anddtq 

' n ibo upper ilp and chlii lU nunrly a> poeBitile ^^ of an iiwbt 

i^'iiiili Oi'i-upiCB one-tlilrd of tills spat's, say ^ of nu incb,Md 

. : -I'lX'e tKiih tlio Ilpan'nd tlie mnt-h inure difficult liineironuirof 

i!iuui>j(»li arc ticrftoctl; drawii and ronnded, witli quite BucccB»fut aiHlloffl- 

rienily Rutiilo cxprosslun. Any uniM will oneurc yon that, in order to draw 

atuuulli UK wifU uti llilii, then) uiunl Im more tliuu twenty Kradatluufvfeluuto 

In ilir. <<iiiL')it->; iliai is to jiuy. In thla viaie, inwlaliumt (-banging, wlili DUMUh 

t> -^4 ibnn the ibousundih of an tni'li. 

iiivre chUd'a play rumpiircd lu the rcflnemenl of any Gnt^nls 

' iirli — iiiiiuh more of bnuh or peni-ii dmwin;; liy a maiwr'l 

ii:r at one« to fumlsb yon with nutboritiUivo evKlenm oa lUf. 

^' lu Ur. KiuRilcy, (ntorof 81ilncy-Sugsex College, a frlond lo 

•yi hare recourao wlieii I want to be predaely rbflit in mv 

ii^H jireM knowtedge Ixiili of matbeinatlcs and uf natural idWM 

i>;ily wlib (ilnttnlnT tuwera of ilolieaie cxpeilmeninl maalpiibb- 

u II knell >cn*ltiToiit!W lo beauty In art. His answer, In fu tiul 

pw-uni{ Tiii'nor'i worlt, is aiiiajilng avcn to mc, and wfll, I 

. iu< more so to yonr rvodurs. Oltsurve Ibu siii.'ueiisioru of in«H- 

. .r ui.'cbauk'ul work tliat I know whivh b tiot opileal Is tlwt 
[1.. Iiy N.ilBTi III Ih'i way of mlliiL- liiu'n, I hnru a Btrtc« ndwl by him 

■ t'lau, KivliiK aoiiul scalw fn>in nUDOJ-i and 'iHXUjr, of ati inrb, pf-rtoeOf 
a oT decimab*, and bo luu sxucatod uihun ni 



AKTtnAL OF BOIENXmO DlaCOVKRT. 

M -000019, thouEh 1 do nol knon- 1ioff fur be coulil repeal Uicm \an « 

Thills No. 1 Drproniclnn. Mr. Kingtloy prorced* m No, S: 
"Bot tlilB u nulo vturk oomparcil to die tuvunuT' noooc^iirT tor Um o 
I Hnu.'tion of ItiD i)IiJ(k^'KIiim of ■ mlcroscopo aurli u Hotaalnn: 

o omit ihe cxpIanMloD wliidi folloin of ibc ten IcnaM ea 
potlni; EDch a kIohs, " euvh of wliivh niiut bo exacl in radios and tn M ~ 

id all have their luttfl coincident; " bat !t would not Iw lnl«IHe:lblB wl 
Qie Agara by wliicli It is [llnstrate<l, so 1 pSM to Hr. ElngBlc^'a Ko. 8: 

» tolerably ftmiliar," he proracdg, " with tho aFHud ^ndlac m 
polbbln}! of lensos and spemla, and liare prodnrrd by mj own h«nd H 
iy tU> mraiis bud optical work, and I have ropled no Bmall an 
ner'a work, and I still look with awe at the combinod delicarf ani] f 
of his band ; tl &tatt ipticat aork hii qf light. In optical work, aa In n 
drawing, the hand goea beyond the vyv,' and one has to depend uiumi iIm ' 
Ibdl; «od when one has onoe ioamcdwhat n dellrate affair touch bi. one if/M 
jTOf all roancwork, andisready to forgiro any nmouiit of fo-hlau» 
•ooner than thai iKildniwB which is akin ti} Impndeaee. In optics Ike lU^ 
ttnctton is easily seen when the work Is pnt to trial; bat here too. as b 
dinning, It requires an odacotod eye to tell the dlO^nmce when the work b 
only inudcrately bad ; butwith'lioid' work notbing can be torn but iluur 
ItOD and foj;, and I heartily wish the same result would folhiw the sano kinl 
«f lundling In drawing; Imt here, the baldness ehcau the uolciaTTivd I7 

Q pretlslon of the true man. It is very scrangc faow rnndl 

IWtler onr cars ore than our eyes ta this eonnti? : if lui ignorant mnn xm 
Kt be 'bold' with a violin, bo would not get many admirers, (hoii^ hit 
botdnns via for below that of alnsty-nlne out of a. htmdroi drawing), oim 

}rTls which I hare Italicised In the aborc oxtnicl are thotawhldl 
were surpriKlng 10 mc, I knew Ihnt Turner's was a« refined as any optloB 
trork, but bud no idea of Its going beyond it. Ilr, Klngslej^i woni " am," 
OOFurrins Just before, Is, howerer, as I hare often fell, proriscly ihc Tigbx 
VU. When once we begin at alt to nndcrclnnd tlie work of any tmly firt 
r, su<li as that of the three great Vcnellans (Tintom, Titian, and 
TimDcae], Coreg^o, or Tumor, the awo of it Is somethlDg grmter ihnn c«i 
1m fUt from the moat ampcndoua uatural scenery. For the creatlciu of socli 
a high human IntelUgenco endowed with iW Inemibly perlVci 
ts of eye and hand, is a far more appalling maniAatatioli of In- 
» Tower, than the making either of seas or mountains. 



An Intoreating mnlbcmatlcal inTcsilgation of some problems in iho enln- 
latjou of cartliwurk, coi{cllier with tnhloB adu|>ted to such eolculaUaiiE, bu 
been racuntly eominunlcatod to the PottsriUo [ra.J Scientific AtsociaUon, 

• In euo snjr of year readen 
flns fni Uit tuuobB 
irfDinwIng" ^'Ai 

"lie enl(ir>ouaiv imTilnif oii,}Oi 

10 by laucba nlilcfa an tiRllrUt- 
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r Mr, Wwner. TUo commnnloillon prOMinu n thcoretiod JlBcuuion, iriih 
r^nlral Uliimrailous iif iha m«iliwl known to pniriiicc™, n* ilio muiliixl Of 
.iw»i»i'« ^roumi «/ufiri. wliltli truuis ilio Eurllico of llio trroiind ai o plane, 
I tlie piMilum lit' wbleh is given, in re«iwct to lUo roiultx"! or fonniilion IcveJ, 
^,v t\ir, I'ciiiru bt>i)cht at each end Ql the Work, and the iransveriie slope uf lb* 
gmmiil. Tdu tatilus lUHT also bo luvd in cutculating the solidity luider t. 

Ur. Wamcr'a fbtmulie ftdiDii of voiioiu tntnHTonniLtionB and Hpplicatloni. 

tCi.! liliull notico briofl)' lome whlrh porlala in Ibose cued of the method of 

tmi'vurwo Hlopos, wheniin tlio cross scciion of the work Is k quadrllittwat 

ftsuir, anil die tide alopCA aUko. To find the HoUilit]-, it ia neceaHHi? tu And 

■D cNpi'u-'iun Tor Ihn armof the crosa seclion at any point, whinh Is bounded 

by tilt' ti [I'l-B of iba two siilo plancB, and the imoes of thu rondboJ and 

^■nmiid piM-l'jtrx. If tiio traoM of tho sido planus bo proloujpid to meet, MDlt 

ilic )ji]i[ii 01' ilicjr InteniecUDn assumed as the poto to which the polar cqno- 

iiin- ■'\ ilio romllictl nod ground-plnnD tracer ani rcferrcil, Itien the lucft 

' !>i' derived fh>m a known formaln for tlio area Included Iwtireoi) 

!i>ro3 and two llues given by flielr |iolar eqnatlone. Tld» btiiut 

I lit; between two given cross Bovtions may bo found. Fortlw 

^\ iimw Bivot the following forranla: 

'u.i Ihe leni;tli of tlie work perpendicular to the parallel end too- 

n mIiIloF bMU, <r and 7 the Inclinatlonsof the side and lrauii>arM 

uvulyto thebaseorlioiiwn. Lot also iS denote ilic HumuT Uie 

' Jiiunanrcd iVom (hu Intentectlon of the aide slopes, and Z>ibe dif> 

ujvii>>.-i.'i LiiiHcliDlgbti; then the validity will be 

ji(«:-B>™v+,.™.rt-5';i=^-;--i- . . - . 1 

ir B and D Ixi both — 0, ihc aoUd in ijuvalion iMwomea a triaomlar pdatn 
wliotc cud hci);hc b I jS, and whoiiu solidity is 

[f. En formnin 1, the a<iuBrQ root of the qiuiiitily witiiin the pun.'ntht>sls b« 
i: iiiiifd by S, the solidity exproesed by that formula may be put iiiidurtho 



i 



■ -ilnillaiity with a, shows that t Sis iho end bcli;htof a uEat^p*- 
: ' '~ij solidity is equal to that of the work. Wc mny alto coniiilor 
' '' the work as made up of [ho solldiciBs of (wo or mure ptbmi, 
U:i.-ics, and of equal lon^h. 

<.\-idenl that tables cunuinlne the RDlldltJes of sndi prisma maf 
I tn the compnIatluD of earthwork. Of this dcsprlplloil wnv 
Warner's tables, adapted 10 several of tlie most lumat sUa 
' > may also bo nscd by Hndlns the whole rontont tnckidvd 
< -i.lo slopu and the sarl^ce, and dedoctlnff iherefrum the rednn- 
>> mg alxiru or lielow the rouitbvit, This prcwss bos buen por- 
I'.^'t by prevlouB writers. 

< uxhihiled by Ur. Warner, based on tlio same Kcncntl IbrmtllK 

1^,1 10 logarithmic rompulniion. were dltrctly nppllcnble to any ona 
II dlOiinmt alilo ulttptw, combined wUh luiy oni: ot tutt-j ' 
17* 
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transverse slopes, and with end heights whose sum docs not exceed 100 feet 

BoUi sets of tables embrace directly all ordinary widths of roadlicd, and are 

extended by proper formulce to side hill work, or work of triangular crosi 

sections. 

1 
The quantity S of formula 3 may be found by construction, and thei 

employed to enter the table of prisms. The operation and advantages of 

this process were shown by the solution of practical examples. 

Mr. Warner fUrther gave some rules for the computation by centre and 
side heights. This part of the subject, ho said, had been more f\illy discussed 
than the method of transverse slopes, — several American writers havin(( 
treated it with ability, especially Ck>lonel Ellwood Morris. 

Under such circumstances, it was prudent to say little concerning tlM 
value of one's own work. lie would, however, remark, that he had exhibited 
nothing which did not appear to him as original, at least in its whole scope; 
and that, as far as his rules were applicable, he had given practical proof of 
their expedition and accuracy. In regard to the method of transverse slopes, 
he would observe, that ho had as yet met with no other treatment of it u 
full and satisfactory to him as his own ; but, independently of what belonged 
to the theory, the labor of computation had been great, — having engaged 
his attention, at intervals, for soverat years. 
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THODCBTS OK TBS, FROGKBSS 07 CHEHIOAI, SCIENCE. 

B following Is an nltslrart of no nddresa dellrerod by Sir Jobn Hertchtl, 

^ainliii; the I'hnir of the chemical Bcctlan of llio Britfsb Asnocfatfon, at 

Miiiig, ISJS. After briefly alluding to Die rapid progrm* of chem- 

lU CW11 tima, iie deslrod " to pnt in n Konl nf reclamation ogninBt 

in of noiailDQ inio which cbemiiils, who for tho most pnn ato not 

tabtv, have fallcDj In cxprosing their atomic formulie. These fornmla 

~ con eradually tilUng on <i churoclor mon; and more rcpnlzilve to tbo 

ikol eye. Thero is a principle which I thlok ought lo bo borne fn 

R ftsmlDg tho couioatlODal notadons hb well us nomcadatum Of 

ce, at OTcry new step in its progress, — vli., tfaat oa Bcien(«s<lo 

id alone, but exist in muluo! relations toCAcb olbcr — as It isforibtb' 

n Intvrest that tbcre shonid exist among Ibem a system of fVeC oon!- 

I on their frontier points — tbo language they use and tbo algM 

ly aboold be framed in sncb a way as at least not to conCrodlcl ach 

i« the atomic formulie used by the chomlgt ani not meruly ifmbolte 

ode in which atoms ore grouped, but are Inlcnilcd also to expraM 

ral relatlaas, indicatire of the oggrcgBto weights of tbe sei-oral stOfM 

sp, and the ECTeml groops In cacb compound, It is distressln); 10 

Ist to tiod that be cannot interpret a cbcmlcol Ibrmala (I mean III 

al Bpplii'aiion) acconling to the received rules of aritbmetieal 

ttion. In a paper which I pablished a long timo ago on Iho Hypo- 

>, I waa particularly uireflil to use a mode of notatioB which, whlU 

r clear In Its cberaiml sense, and fully expressing the relatloni of ihtt 

g» I allude to, aci-omniodatcd Itself at Ibo same time porfei:tly wiiU tO 

bI compulation^ do symliol being In any case Juxtiiiosed, or in WtJ 

rombinod wiili one anoibor, co as to yiolala the strict oleebntlcal 

if thu fnrmnla. This systetD Boemod for a wbile likely to bo ganer- 

3di but It bos been more and more departed lh)m,aDd I tbtnk wlA 

■t coneipondlng departure from Intel liglbility. The lime is, pottuipi^ 

7 ntr distant, when, fVom n knowloilj!;o of the nimlly to which ■dtran- 

lt lielonja, and its order In tliat flimily. we may be able to prwUct 

denca tba ijstem of groups tnio which It la capatile of enlarfng, 

in It win piny In Ibe rombinaiion. A jrroBt step in this direction 

o ma to have been hitely maitu by Prof. Coobc, of the United SMtoa 

pmoir which fi)rnu part of the ."^h vntnmu of the Ucmoln of tlie 

jB^csf/ew of irts sntl Srienws], to moiA uiil iassj a&1e».^ifi 
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cificntlon of cheniictil clcmenu IntoftimUicsnt'thckiiul lolluiloui, laa 
icm uf ^ronpiDh-, in whicli Oib Ont Wt«, orTWIwr Ow flrst gnnu of tbat 
mar ^ ttnccd to it remark iiindo hf H. Damiu, Is onu ur bit ivpon* M 
Awociuiton, ntid which \s Ibunclud ua Uia principlo of umitgins thom : 
nrles. In (inch of whicb the kUuhIc wuiiiht of tho altiini'iiiii it comiirian 
fbuul DiDong the turmi of an arithiuetlcal prognMion, Ihn commoB dt 
esee oT which In th« several KXise are 3, -1, 3. 6, B, and 1) tlinca Ibe md 
wal^tof h^drogoDToepoctlTolj'.' So urajigEd, thi^jr (bnn six groups, wl 
*n fUrlj GntitlBd to be coiulderod natural fttiuillw, each )^ap havinse 
nun propertlea In the highest degreo cliaracleiistic ; imd what is man t«M 
able, the initial member In oadi group potueaalng tn otc 
btlc property of the gronp in its inosi etnioent dcgrco, vrhllo tlis octuMl 
LitnC that property In a, luss nud loss ilegice, OL-cordlng to tbair mil ' 
piOgOMiiniii or occordinf' to the Inereuwd unmerivai value of the 
cquiratcnt. GvnorHlly vpenking, I did a Utile shiw to give ' 
muBerlcul genr.'ra]lzUions of thla sort, be«tuiiu we are apt to fl 
gttlter taking some liberties with Iho uombcn themselvcB, 
irldw margin of error in the npplicallDD of tbuir prindplfs, II 
of the experimental data renders it possible to accord ; >o that tho miDll li tl 
or less wBiitlng in tliat cloeo upplluneu to nature wblch makes all tlw dl 
tnco between a looso luuilogy and a physical taw. Bat In tliis iiutaim B 
Ulnly does appear tbal the groups so arteing not OD I; do coiraapoud KM 
tlatf wdU Id their thooretlcaJ numbers with lho«e which the beet anlbof 
aMga to their elements, Imt lli« it really would tw dlDlcult to dittlngiM 
deinenti tlmmselvM into more distinctly cbaraclerfslic dosses ty a eoari 
•Hon of their qualities alone, wilboot ttferonce to their alonUc umti 
Wbui WD find, for [UBtance, that the prindpio allbrds a$ sucli EuniljfR 
M oacygen, fluorine, chlorine, bromftie, and Iodine, sdf-srraoged bldtt' 
oidw; or again, uitrogcD, phoapborus, arsenic, antimony, or bism(tA4 *l 
we fliid that It packs together in onu group all the more acdve and Mil 
olactfo-posltiTe clcmunij*, hydrogen, lithium, sodium, and potasslttm, Mil 
ano^or the more inert and less soluhio onm, coldum, Btrouliiun,)MtiBfa^l 
lead, and that without outraging any other system of rehitions, — It ocnti 
doesseum that we have hciesomcthingvery likes valid generaliaaiiMisj 
IflhflUbeveryglod tolcam, la the course of any dlacusiions which mars 
on Mieh matters as may bo brought before us in Ibo r%-alni condtKt of 
busteesB, fhim thoso more competent to judge than myself, wbMhtt It 
been fbrming on overweening estimate of the value oud importance tfg 
genciftUiatloas. I will only odd on this point, in rotbrcnce to what Ml A 
oorexeolleot President In hlsadili^sto the assembled Associatkinlosl all 
tbW tills kind of speculation, followed out, wonldsecin to me likely (a IH 
me In a point very fbr from tliat which would regard all the 
eacli of thcM family jtronps as oUotropoa of one fundamental unoibu 
mmon diffbrenco of the several progrosslnns which tbelr 
o to moke up, are neither equal to, nor in oil cases comnH 
wkli, the Qrat terms of these progressions. For insmnco, fn tlM t 
, grenp, the flrst term iKilng S, the common diflVrenMi is 9. 
(Bflbnnt fhnn allotropisin Is surdy suggested by such a relation, 
m in point to B diluiino of cneqiy of one prinuiry olotnei 
I npcMtddltion ufdofio ulturdose of same other modifying element; 
"• Wore »01liln;tly, since wo find oxj'icn stRwlliMjut the head of 
Wpoapt baring reij sOIUbs cqR«v>oA*>BK"* ^ ^"^^ vq 
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uTj* Ktriklns dlffcronri.'s In otbcn, But nil these pperulaiions Inko for 
griiiioil B prinrtiilo, wllh wlikti I must tiinlVss I think cliBmlsts Lavo 
nllouiil tlifiusBlTUS to bo rnr too easily sutinflcd, viz., tlial nil the oliimic 
immUn utc multiples of that Ot hvilroeon. Mot until iheso uumbcts an* 
dncrmliiKl Klib a precltlon BpproiLchlng thMuf tbe clomcnca or tins plui- 
Itaiy uiliitf, — nprei'lHion wbich am leave no poasiblo quenlhin or K tcnill 
W a hdniLrcilih ot a por cent., and in iho prcsoiKe of which sttcb orroit 
m M« ai prwoDt reguijud as tolenilile In the Hiomla d iimborB of oven tiN 
ban deicrminod otoinenu shall be ransidcred utterly load mlsKlble, — I thbik^ 
ran thi» question be settled; and when sncb gicandc consequences — so 
ciitini n !<,vKii<in of imtnru Is lo bu based on a prindpio — nolhlni; short of Ruch 
eviUctui' omilit, I ihlnk, to bo hold concluiive, however scduciivu the theory 
muy D]i[>ciir. I do not iliiuh Huch predslon uDBttsinablo, ikod I think I per- 
erite n nuj^ln which it might be attained, but one that would in\olvoanex- 
[WUiUtari! of time, IslfOr, and moucj, such as do priralB iQdIvklnal could 
tKatuv on it. If the phonometlBofcliainlstry axe ever destined to be roduced 
Biutcr ihoddtnlniDDof maihcmatiral analysis, it will, no doubt, bo by a very 
ciwiiltous and hitricato roalo, and In which si present wo neo no |;liin)>M o^ 
ilL-ht. We should, therefore, he nil the nioro caronilly on Iho watch in mak- 

iig Iho mon of IbOBB claases of fatts which seem to place na, not Indeed 

i> lililn view of daylight, but at what seoma an opening liial may possiblj 

.lit ii> ii. Such siTO iboso hi which the agoncy of IlKbt i» cunccmod tnnwd- 

..; .. ^iiliv(>rthiic the ordinary olltailtloB of mniDrlol elements, those to 

ijiime of aclino-chemlsiry hua boon afllxod. Hitherto tbt mon 

i|j[j|lcBiion!i of photography bare had too much tbcolTociof dl» 

' ' iitiention (Vom the purely chemical qunation which it mUe«; but 

.:.■ .:,.... t.u t'onstder them in Iho abstract, tho more strongly thay tont 

\\:.. I'l. JM - im onr notice: and Hook forwucd to their occapj-ing t, nuell 

I^.^J^ r -:. ii i.< in Iho domoio of cboiDicnl inquiry than Is the cose at pMsenL 

1 ;..!' Ii^iit ii insists in tbe unduhttioos of an ethereal medium, or at nil eTOiitt 
n^ri'i - i<<.i[i.rlDthe chnrucicrKof its phenomena with sucb undulatiooi, thu 
wliti nny other kind of motion which it has yet been possible to imuglna. It 
•preiwsition on wlilch ( snppoMitho minds of physicists are pretty well made 
Up, "nie recent research^ of Prof. Thomson and Mr. Jonio, moreoTor, bare 
gone a gnni way townrdi brlgiclng into vogue, if not yet fully unto ocEOptft- 
Itaa, tbe doctrine of a mare or less analojtous conception of heat. Wlicn wo 
eHwtdvr now the moHied toflnence which tbe dliTeirnt coJorlfle stale* of 
iNkities have on their ofllnilice — the chau)^ of crysuUine form eDbetsd to 
amnebyachiinKB In tcmperatoro — the oUotroplc states taken on l>yBDmo on 
expoaurv to heut — or the heat ^ven oat by others on their restoration flrom 
the aliciimple to the onliaor; form (for though I nm aware that Hr. Gon 
oMuiidrn! hie eloctto-dcposliod anliniony lo bo a compouuit, I cannot help 
nmiTfns ilini at all events tbe nnto in which the ontlmuiiy cxista In li is aa 
Bllniropicunu), — when, I say, we consider ihoao facta In which best ticon- 
t«m»l. und [Ampnre them with the flwta of phoiogmphy, and wllti Uw 
iitoiilfniion of osygvn by tlio clmaloal rays of the electric spark, and with 
thnAiHkini; nlioratlons in the chwnicAl habltndea of bodice pointed out bjr 
IvraiKi. Until, and ttvc<]uerel; and wbun, ofpiin, wo Und tlicoe carried *oAk 
■lull, :><• ill lUe Dxpcrlmcnti of Uuiisun and Ituscuo, we find tho ainuoMof 
clii'iiiti »1 lution numorlnilly mensorlni; Ihu quantity of lit;ht abwrbod — k 
■ivTti' Ii.iHI.v possible not to indnlgon hope thiu Iho putinah Of itoinMHuqjt 
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soion Itseir. £Tcn alioiit J llib liopv romiun untealteed, tlie field in 
wide to remain nncxplurvU ; and, tQ stif iiutbliig of ilisnivciS', It 
pbotagmpliy notcly ta a chomiMi ual amy pmve wry niliuilile, m 1 1 
nj-solf qiUi« tvo-iiTl; oxperietia»l, In the cvidcnra li litu ntfonled UMirf 
pt«aeiic« iQ connin Bolullomt uT a peculiar metal hnrlng aaay tif tlw cU 
Wn or arsenic, but dlfTerlng from It in otbcn, snd snikingff conttMtetfi 
k In its powerful photographic qnallCiCE, which onjortlDfnlBrinniMnjv 
poEBlag iodine, and ulmoM <N]iuiUint; bromino. There is ■nothN' c' 
pbsnoniDDa which, tlioDKh nanolly roitsldcred aa bdonging peoilUflf K 
domain or general physics, and so onl of onr depamneat, «eenui to i 
want Mme attention In a chitnlcal point' of view. It Is tbai of mpl' 
atCnctlon. The coufflcJi^nt or capillarity diffbiB V017 remarkaMf in dUT 
Ilqaldk, and no doubt niso in their contncu with different snllds, a foet* 
■ amlunlljboscpnmtiNlrroDi the IdeaofBOmerommnnllyof nottmbcC 
tlw d^IllBiy fbnw ond tlioso or oloctire attraction. I hardly dare to U 
(be existence of some slight misgiiing I bavo always felt as u> Ibe nl 
of the received ntatlcal theory of caplllaiy «Mion, wbirh aunies trllSl I 
■nthotlQ' of sudi names as those of Laplacu and PoiBson. Any dlM 
of this pwDt woold be motiiir for another Section of this A^forJarioc; 
If I here touch npon it, it Is only to o1>9orTD, that ray impnsshiu of U 
■iteooSK of a force to/ar aliifl fu rhrinital affiaily aUnbr rnjiabh of M 
nstf on otiier grounds bi^ldcB tlial of the mere dlTuntiy of aMloo a) 
•Uudeil to. Bat [ muft ruiucmber thni }-oii are not met bens to lINfl 
geiionillllea, of whatever oaturc, but ibat wo have ploutj of nal K 
dal business before us. 

E«D1VA1.EKT3 OF TUE ELEMEKT8, 
The foUowttig is a r€iiu>u€ of results of mvnt rcscarcbw on Ihf 

■nl^R^ recoittly coinmiiuicaicd lo the Proneh Academy, by M. DunuH: 
Among iho simple liodlcs or elements studied by liim, twumy-two 1 

Ofiulvolenu that am mulllplos of hydrogen by a whole nitmlM;r, vL 



I Hi S14 I c 



<M I 6b IZi I 



JUnong the eompoiiso 



137 I Au 9Z I Fo 2S | 

are mutllploi of luilf an 1 

37'6 1 Nl m-S I I'b 103'. 

Wfi 1 Co ilfl'6 I 

re muliiploB of ane-foarth of ; 
i fir 4B''S Zn Sl'TK 

B that moj bo made Ihuro are the foil 



ncqnirt 



I" 




1 " 


» 




i. 


II 




l"t 


u. 


lit 


1 tl 


».. 


Br 


•> 


II 


I 


I.»l 



ju- I II 4-1.1 — "fl); ami thptiinii; to ilmlcr Uuorinp.BlvcdJialof liromino 

.1 ihe niimbcn Iw arnuigoil on tm> parallrt IIocb, the onlipHM 

!i riSiheoocl liy fiva, licpotno Iluj ordinuie" of tho ui!ier,.wRli tli6 

iioii of pbiispliurus Bud cblurlne, wblch Kre Bi^pnmnid bf 4^3 

Tline fuct* iisii'b the pro|>rlciy of ursnging lius metolB In 

ii ill sliow a double purullciliim^ fgr etivU a cbLseiemtion briBgl 

ii:i: rariou* analuiclva cxi^tini,' ninons ibem. In lUn, wtan 

ii.iiunl niiDillM, dvli uf Iho elumvuts k Iii pruximlir to IVW 

jirii; ID twuruliitcdfuiDiliui nod these related fiitnilic« occnpj' 

- iivxi to that conldiiliig tlie muUl Hclcctiil tar I'omiHU'LKin. 

I iiiiiol te stUTOiiiidiKl III surb n taMu liy four Olhia-s, wlilcll f 

I ' 1 auuU^lcg of lUnurcnt tduds and more or Icaa close. — Gam- 

; .smimua't Jaiimal, 

l:ijiu J iiimri at Duitihb' paper in the Cautpia Hatdut, tlie IbUowbiic 

dilili«i':il 'IccuUii are ilcrivvd, 

In i..i>l:T I'l cXliiliU the niunwii'Jil p^luljona tntnL-un Ilio P<|uivHlciiM of lbs 
UIIvcviil ('k'inciit«, Itiil HOlhiir, alter refurrlug to tlie pruvlonn iiivcjiipKknM 
t rri.(t'---''ir Ccxikc, bikcM Dp, In Ibo first place, tbo cxuininurlon of (wrMbl 
^u|jr. iiitii -i'I'Iri presented by urganiecbBmbtry. ir no conakler tho hanolo^ 
niufi •..•rk'~ Cills, CtUi. UiII'i utc, we remark at onrc that thurc Is n oummon 
luint uf tli'ijunare fur and a cummon diaercnco between the equivnlentt at 
bp ■iiK'i'.'islvu turms. Tho ftmualu a + nd reprctietita the geiiemtliin of sRi 
bmP iiiilU'u]i>, a lielnic the oqnivtduut of ibo fliBt, Hud d the illlTRruTiov bv- 
OBi-ii tilt lir^t and seconil tenn. Tbe author nmiorka, (hat if wa dU. not 
,n>l^v iJii.' law uf (iruj^esiuri, wD ml^'bi easily be led 10 tliiiik that the nUo 
^'inniii itju iLumbcn 141 and %1, 127 and S53, 113 mul 223, is lh« ilin^ 
irii) of 1 -.2. eepeclnlly as tliemintr}- wa Itanlly duclde wiib ahaolute ml*- 
..iiii^- wIiL'ilH^r on dement hn.i, for cxaniptf, the equivalent S3-'i or 236. Tha 

I Hilda drdnml fMm thu «lmplc pro^^.iijlon alioi-o mentloucd wunld mt 
!■ ".luiil for Ibo generation of the clcmrats, as Proflifsor Cooke suppwusd. 
:\at ihcor[»inie todicaJB are nut altrnys produred by luldliion, Init »OTQClJina« 
>j tulnlitulloo, OS we Bee In the eomponnd ammoniums. We may have, Ibl 
jutoUM. Iha following ammoniums: 

o+d a+^l B-fSd a+U 

«+d' .+rf+,i' «+arf+rf' «+af+rf' 

a+2J' B+il+SJ' "+»'+»/' 

'huira TvprMenu ammonia yHt, and d. if, etc, represent thooqnlntlenlcf 
i.'InjiikrlHini of tlio aeriei Cail". 

Ill the next place, tbvro are certain ruiUeidit In nr}!:unlu cbcmistry when: the 
lU'lamcnlAl luolueulu ilsctf cluingei, at well at tlie builloi uddud la or *ai>- 

irutod ill it. Thus, tin ond eihyl I'orm six molecidar uronps, iKHtuasUig all 

II ptopenlci! of oriruule nulicul". ITwb rcprusent tin by n, and ethyl by il', 
t - lutTo fur thu six ipecius of atannelhyl the forniulni 
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fflDariiic ie 

rCblarlni, UI+ia-G°SS« 

Bromine lU+aa+» = Stt 

ludioe, 3S+1S+M~13>. 

I Klt^giMi. phospbunu, BtMDlc, niiiimon}> nnd Usmnlb, form nnoiber bMb 
I (croup; niid fur ilielrequlrulents wo bnrv Ilia Bchume, a, i + il, o+if+tf, a-f 

MtrOKCn 14 

rfaofpbanu, 14 + 17 = 31 

Aneaie U+V + H'^n 

AnUmany, H + 17 + SS-1U 

DlnDuth, 14-|-17+i:S— »;, 

I Tbo BDlhoT glrcii limilikriiorlca foTcarhon. bomi, BiticoD, and litronlra^. 
f well w ft>r tin, iltunlimi and cantsluni,wbicti we omii. For oxygen, niJ|4n 
I fchniani and telluriam, we have either of the sorics a. 2u. 5n, 8u, oro, a-f 
J ,o + 4iI, a+7rf. AnBlogy points out the Inticr u pteTerable, tuul we 



SoJpliur, B+S = 18 

SelBDiuiB, B+3i = 4(l 

TcUurlam, S+Hl^M. 

indiflbrencoof 8 abo connecU Ug, Cb, Si, B», rti; ihua wb turn 

Ungnosiiim, 13 

Calolum, U+S = 91 

Slrontlnm, U+ia-44 

Itirium, U+M^OS 

Lend, 3| + M = li)4. 

I Uihlun, KMlium nnd potasilum, betoog to > ■Imilur aeries, with » cofflM 
»oflO. 

Uthlum 7 

Bodlum. 7 + lfl = 2S 

rotMBium, 7-f» = M. 

^ttolj'bdenani, tungsten, ctiromium, nnd vkiindfum fbrm a Ritnilor mriML 
r^tcb tbn common dlfFurcnnt Is SS; thu progi'csslon being 'iii, <S, 4,1 
I Tb« «nthDr constdeiB hl» results as fnrurBblo to the Idea of t>t. Prun^ i*^ 
id tlie oqutvnients of all the olcmonis multiples, by d whola mnW 
\t Of hydrogen. In tlie eaait, howotcr, uf chlorine, nnd periMff, 
r elements, the nnlt of relbruni-o In Icsa than tlie cqulTlJggi 
and Is probahl; O'JS. In all the scries the first member deunatii 
1^ clinracier of all the other terms. Tbcse coQsidonuiaiM,! 
t mniu'lu, will havo more weight when be presuDU tbo Bladf Oi 
il fiunHy of whkh hyUraKcn Is tbo first tunn, nnd exhibits the conai 
n tho physical provwUoaQt iVtcnt %n>l ttiu vosition wblchM 
» in tlWMrtei of TthtehtttoTTM «■»««*«■ ~ 
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• Paoouunos of oBCAinc bodies wiTHoirr tdb agency 



ft cutler iweordioB of chemins bniaght tbom Inin contact wiib two 

li of bodies, lUetlnf^ilaticil froin each otLer bj'wcll-aikrki^] anil obrlous 

One of them \ns mot vrltU In iho imoiimiilo or rainemj kJug. 

I^AeTBiiuDs malarlals of wbicb were dlstinguUhDd Ijf thdr compnraiiva 

c 10 change, oad by the fndllty with wliich the grontw 

IT of llieiii cifulcl be artUlciully prodDced from the oieniontarf bwllM 

gthem. Ilie ulher class of bodies waa found oxdiulrely In tha 

n ponton of creailoii, or was directly derived troca the prodactlons of 

la or p\MM ftad of nnlmala; tbeM campoondB were dlatingolibaii 

it proteneEB to undergo ehange, and by [he impossibility of prodneins 

17 BiUHrjiU niGnn". By DO procesHea IbeQ kaown to cbemiets could tba 

■ mrnpoetng these latter bodies be nude to units so as to pnxluw 

'», cither identlcul witli or analogom to Iho saiwianccs f^ncratoi 

» of ptanis and of animals. These subElunccs were conJ6- 

m tbidr origin, termed organic baSti, or ors-mlc annpuunili. They 

T r^(>uileil aa dependent for their origin upon the lufluonceoflliiLt »gen- 

:.i <it eonditions somctimos culled tbo ttbil forcif and it was generally 

iioTed tbnt WBthoitld never sucMad in producing these bodies artlfldally, 

-i] «rr"tilil form and unilow with yitallly thu orjtanH fVoni wblch'they 

. . .1. .-. L .vi Such was tlio state of knowledge and opinion until tha year 

^V'hler succeeded in artlflcialty producing; urea, a bod; whlcli 

■ I time, liwn kimmi only as a product of the animal organism** 
. V wta fulluwed, many years later, by the artlQcisl fbrmatlon of 
.. liii-Ji was produced by Kollic flnm a mixture of protocbloridii 

■■r, and chlorine oxpoeod to jualight; iba chloracctic acid Ihia 

■ I '^ flflcrwards converted Into acetic arid by an amalgam of po- 
. ^alliUIuenI produ<-tlan of methyl, by the same chemist, fram 
I M'vl one of Iho organle roiUcals to the Hat of compounds prodl^ 

,1 ri.iiii tln'ircloinoiils, Allhotijch litllehinher pmgruss was made forsflr- 
il ynknt in tills depiulmBut of chemical roseurcJi, yet tlio artiflcjal pnxliic- 
iTi <iC urea and acetic odd, together with their dorivotivcA, complDtdy 
.:;!■ iirnvn the Imrrlur between so-called "orBanic" and "inont»nio" 

' ! -t<iliou}:h the name " organic "was slUl retained fbr the clsM of 

i:ir h It'liud provioDBly bean assigned, it was now obviously w 
: ' »pplicalilc. The recent Intnnions reMorchos of M, Uectlidgt 
Litendod thk branch of chemical Inquliy, and huvelnaiuaK 
-■ree Increttaed the number of bodies capable of artiliclal fonUr 
'idactiou of cbtorido of methyl and the meuilwni of jba ola- 
-:i<ly Dp lo amylene (Cinllia) furnish us witli tito whole scrle* Of 
: iliclr dcrivatiTOH, from amyllc alcohol downwards. rbenyUe 
' iinirthalioc, iKith nrtiflclolly produced by Hortlioloi, yield a lum 
- NhUm; wlillst plienylcurbamii: ucid emiblut us to step (Vmu 
m the saJicylJc group, nincu, when itvuiod with bypouitrwu 
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add, it jleXilB aailQjiic odd. Lastly, M. Bcnliclot luu BunvcUwl ii 
cUUf fbrmlng Rljccrlne, the basis of animal uid reeoubla olU and tut, n 
, alw In formitig smpv imiiair; llie latter, bowerer, \a obtuJoed Uj the ix 
I of itlTCeriue wltb putrlfjing anlma! mailer, unil coBsoqimutl]' ciuinol be u 
I U ba produMsd alld^'clher without iho ai^ncy of ritnliir, — ntijiaasli tl 
I pairiiying iinciL°i<^ mncter contributes nuns or Its cotuiltouiiU to this n 
componnd, and Hoes not nudarna nny apprscinble chun^ In ir«i(>)it i 
w during tbo procvsd. These subatanoca yield auch a numeroiu 
Of deriTaiJves tbat upwnnls of 700 disdnri organic rompotiDda can a 
produced (him their olemeatji without the agency of Tiutlity. ThB ptw 
employed far the artlflclal prodactiou of tbeao bodies, tbooijli deeply Intn 
' tnfc present, with one or two excoptloiis, liole or no analog U> tl 
' mode by whivh or^nic compoonds ere fonncd in the tiuucs of pbuict; 
the qiealier endoarorod to Bhow thai a c!o»o attention u 
Inargankmatorlala asslniilatcil by Ihe veKetuble kingdom, and (holm 
to the more important organic compoiinda dertred team plants, IiMdf H 
ballef, that surh compounda can bo enccessnitly prodiicod by | 
Birlcll]' analoRoua to ilioso employed by nanm. Ha coniejulod that d 
coniUtution of the so-u^led orgiino-mcttiUlc bodies, in which the prodnC 
of complex organic compounds ft/im inorganic ones, by the rcplowt 
•lemanu by organic groopa, can be ao cl^ly ttacod, afforded a. i: 
due to the fbrmntlon of ort;uilc bodies in gcncial, and led dirocUy U 

a, that, if (he organic componmls of the meials be formed Upon D 
UOdel of the oxides of [he reapocclve matAls, the orptolc compoands Ota 
n (that is, all organic compounds) ore fonncd upon the modd of B 
Uei of caibon. It has long been known that, with alighi and n 
It excoptiona, the only material! employed by nature in the o 
I of tiio most complex or|;anlc camponnds, are carbonic acid, water, a 
ala, and nitric acid. The tact thai a vast number of organic coi 
MH In the molenilni mould of water, has buen proved by tl 
nMlBTchei of WUIiamnon and Gerhardt; wliilst the wonderful (b 
tnmonla model haa been amply demoostratod by the laboi« of 
Wort*. It would also not bo dlfflcnll to prove tlio 

a tlilrd model, npon which a number of other a 
■0 bnllt up; but it was necessary to confine 
lo the coiieideration of carbonic acid only, 
, ft Tory largo number of orennlc bodies are formed. Gidded b, 
Hon above [Dfcrred lo, of the organo-mctalllc boiUe«, luid b 
the replacobiliiy of the oj^pcn In water and binoxido of nitn 
eUorlim in terchtorldu of phoaphonu, by ori^anic cadicab, P 
ni Ihe speaker were led lo tlio Ibllowing hypotheeia regarding tl 
Ihnof aovcral imimrtani classes of urtpinlc vompotiads. 

1. The rcplowimcnt of one atom of oxys^n In carbonic ocjd, h7lll 

F' «r Hi boniologiioH, produces an organic add, cither of thu htty or W3j 






Carbon 



Antia Aold. 



H ThoIIko rvplacementof two RUjn4t]t i>ii.?efitv\i\o)i^M<fi&w 




WOsort of this liypoOiesis now attoraptcd to verify li liy ilin:ct oxjicr- 
, They enileavored (o Hvail rbcmiiclvci of the poVRrful ntliiiltiis of 
. iliyl, Id ordi^r to cfTcrt Urn latHitniiton of oxygen In uHwnic n(4d, snd 
. ir In blsrlpLldo of carbon, by ethyl; thew ntteinpts wcro, however, U 
Kuly purtlaily locccaitnil; the rcsgcnc, the xincoihyl, wna not inlfl- 
' iv pon'DTlUI In liTol the aciion of pluiia in Uio iliK'ompos Ellon of ear- 
ii'jit; and Itseflbcle upon bisulphide of cnrboii resulti^il !ii Ilic prodno- 
'■I a aoiubarof orptnic tiodii»coataiiiing«iilp!iur; and lUlliaueh ona qf 
rippeoicd lo bars Iha futmula of Bnlphropropioaic ftcld {Cn Its St + 
1. yeiUM anapiale sopiLrallon and pariQMtion prGsenied such (lifflrulihu 
have beeu hazardous lo nil/ upon It as a proof of tli« rorrect- 
hfpotheaU. In short, the vcrtflcuilon of thcM Tlevra van not 
Ihclr authors, hut was reserved ror itx. Wonklyn, nho, tn lib 
rercd »odiuin luid poCBSslnm mniponnds of the organic raiUcalf, 
wsstun of rcltgunls, whii'U iniiihtuJ hlui at oiiin to eBen 
alitiiions. Ills mciaolr on tlic proilnciinu of i.i-uplontc add 
of sodiom-cibyl upon CDrbujiic nvlil,* wlilch hiiA just bcon 
to tlio Chontlcnl Sodi-ty. proves Uio ttnt propoiillluri of a 1)7- 
I consliloralily slmpLKles our views of the molcenlar sB-ae- 
bodies, 011(1 which. If proved to 1>c throni^out ranvri, con- 
Id DS greatly ta Eni'j^inso tlui numlwr of organic conipouDtU 
ig procured fti>in their claiionts without tlio Intcn-onttou Of 
apudccr then reft-rred lo the (Allowing list of 
, selcried IVom the largo noiaber aluvo spoken c 
If ■niOcid fortnation Avm their cicinenco: 
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LIkU Cnrbiuetted njrdnigvn Ci U* 

Uiwi CiVtUtOt 

FanufaiAi>lil(Acldi.rAoU| C] U Ui, U 0. 

, Chlororonn CiUCI). 

AoeOnAM CtIl3Ui,U0. 

> Alaohal. L'iIIjO.HO. 

I leant (Ctmi»it 

, OliOuitGH C4H1. 

AMtfaiStlMr. C<HiO.CiatOi. ' 

OnorOarllB. (C(tlilt)9. 

OUorUiuUrd C«HjS,CiK&. - 

OlrsetUui CtUdOL 

Bulxrlo Acid Qillrt>i,no. 

Fine Aiipleflirortlliiliric Ether) Cn Ilr On, Oi U* a 

SlMOloia Add CetllCM, iQO. 

rnlUlRDlB Aotd Cl<lHHM.UO, 

Iter flavor (AccUle of AmTl) , Ct tli iU, (-» OU (K 

Applafliror (Valerianate of Am^l) C]»HvOs, Cu HbOi 

Ijmlc Acid CUtluMlt. 

■•OtapaSiigart CllBuOu. 

iQvr«'oAold.. CuUiiOhUa 

, Mpaolt ..CuHs. 

Jmrolmiiolii .ClsHaN'Oi- 

N(CialIi)lII. 

rbenrl Alodbol (Creoiote) .'ClitlsO, UO. 

l^wlD Acid CiiUv|NO<hO.RO.' 

Satkyllo Acid Cm.HiUi,I10, 

Baltertate of Methjl (Oa of inDtersn»D] ^'it Hi (M, d I{« a 

— ' •■ CtfHs. 

J rormntlnn af area, iiutic add, and cnprolc? arJd, la lateiaM 

M[gn vrUb certain riinrtlons of the nnimnl economy, rinii apylli 

t^Vui'l appio oil, am Instanifs of tlio anitlclnl prudoctfoo of tM 4 

f of fruit, whllar oil of wlaturgrcen and iiIudIwiixoIii Km | 

e^Df the Airxnafioii of cstecmi'd perfotues. Ilut of nJI tii* M 

I) tliUB produ(«(l, almhul, glypcrino, and Bn^or, nru mirlfinltlrttljl 

ily Interettin^, owing to Out port tboj' take in tlio Dutrltiaii*tf.| 

y proTB to us (ha possibility of prododag, wtihom veKotaUoB 

tnterveutlon, an important part of tho lbo<l of man. HbmiU I 

>t also succeed In formlof; ortUidiiUy thii ultroi^nona consillBMlll 

-^'- It whlrh UTo cannot bo mainluued, It would then 1>e pawtbUl 

a, placed upon a barren rock, and rumisbed with the noresiuuT' 9f^ 

IB Bud Inorganic matorlali, to mppoit life cntliel; without either anliiiil 

r VOgoutblo food. No ono of these nitrogenous nmsUtnents hna bowoMCJ 

in aninelallr produced, and tlio ahBeiii.i> of all clue to tbelr nutonald 

lUtntlon Itmns at pretcnt a Ibnnidablo barrier to their non-vito] flu iimIIi 

1(1 be difflcolt lo conclude a tvtiiert like the present witfaoataa^ Ml 

a conaldcrationa which nuturallir BU£geat thomtdres, 

alllly of economically leplaclug uatoral proccssea by ortifldal < 

aUon of organic compouDds. At prcnEnt, the possibiU^ of « 

attains 10 probability in the case of rare and exeeptkwal pn 

il and Toj^iahio Ufa. Thus valerianic add, vrhich, ft 

kctod fhim the rootof the Tiileruimtajjiinnatijiicoiili] 

« cheaply prepaml teouk ha tstemmM', %i»«.«n^ <~ 




Oen In the motntime dl««>retcd, viz., tbc oxtilatlon or Amjiic 

B pradurt [iirraed in Ihc auuinlliciiiro of tpiril of wine, niid 

imih ^ imideruio cost as In iirori'iit, in nu cn>tn)mifiil point of 

e BUMosifnl proiiattion dltior of amjlii; alcohol or viil«rliiiiic ixSA 

utiflciA] Biiil exclosivclf non-rtral procoases at prcHom known. It 

o hitHiij probnble, tlmt If wc conlcl pruduvu arddclallf fucli bodleB u 

re alkaloids, or ailiorina imd Blmilor powerful snd valoibls 

c coloring mattera, wa sbnnid tie abta lo vompclo with orj^anic UfA ta 

kin of these bodiei ; ncvertbcless, the dliicover? of tbc proceam 

I fomation would doubtleie bo preceded by a knowledge of 

ild.bjr which Ruuh rero bodies could be prudacDd fVom mora ubmtdsnt, 

y cheaper, form* of vogeinblo or animal matlcr; wid.ll !■ 

n exceedinKly improbable thai any parol; non-Tiul praccffi wlil be 

ftallr, and BC the ^nino time oeouomlunJly employed fbr tlie mannlto- 

n of aach rare and valuable vllat products. Sueh belny (he ecunom- 

p of (be ca«a witb reganl to tho mro and eicvptionul cducU of 

qr, wllm ne torn to eoiulilcr the great staple prodncu of the ultul 

;donu, the hope of rivalling imtural proccascB becomM 

lo proc^esMia at present known could we producs BngH, 

IT alcohol troai their elenicniB, ai one hundred times their pnjHnt 

at Ihrongb the agency of ritoliij. But, although our present 

if Ttialllng lital pronwaea In the ecouomlcal producilon of su^ila 

't, inch M those eonalitattng the food of man, tlB bo 

T iOghl, jut It would be rash lo pronounce their idtimato naliatt- 

oailble. It muit l)e remembered that thia branch of chemlalrj Is u 

> ta«rta Inflmc]'', and that it bos hitherto attnwted the uticutjon of 

it; Mid flmhar, that many anaJo^ous suliiilltutiaus of artificial fbr 

pnKSSBes huTO been achieved. Thns, undur certain clrcnmfltancoa, 

11 test ecDDomical to propel onr Bhips by the force of tlio wind. Bad 

a by animal power, than to employ atcam power for these pniv 

da not find It desirable to wait for the bleaching of out eotlooci 

rajn ; ond even the grinding of corn U no longer entirely eanfinod 

III water power. Li such coaes, where contemporaneous natural 

■ Lavo been Huperaedcd. we have almoat tnvoHably drawn npOD that 

re of force collected by tho plants of bygoge ages, and conserved 

ol Seldj. It Is tb« solar boat of a poet epoch that fumlahcs the 

\b we now nlilliQ In our Btvam-flngioca. One important demeU 

loduclloa la lime, and it la preeiaely lu regard to Ihia cleneni, 

Dnomicolly snpencde, In tho above Inncuncca, tho cuntcmponuy 

if Uanirc. Xuw time li oUo an iraporlaui element In the naturd 

HI of (bod 1 and allhongh It is true that the amount of labor reqalnd 

of a given weight of food la not conaiderablo, yet H b 

lint Ihia weight requlrea a whole year for Ita pmdDCtlOB. 

lU proi'css of producing food we can only have one tiarrGSt hi eacfc 

It If we wore ablo to form tbat food from its elements witluntt ^iM 

I be nothing to prevent iia th>m obtaining a harvoat ovtsqf 

d IhoB we might, in the production of Ibod, supersede the prMCiU 

ld(a of nature, as we have already done in other enaos. Iiy lading 

t eontrihoilon tlie oi'eiimulnicd forces of past ■i.'w, whirh wonlil thiM 

to (ibtal'i In n aninll innnuriu'torr, and in a ll<w dara. el&ila wUoll 

d ftwni prtwanl nnlurnl ageiLcIwt, only nhnn UiGV em uxsRnl 

( ti^ iHiid. and throuirfi <i>nBldet«lil» iwjtaW o( v\mo. ^ 

!«• _m 
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GEIFTOTB THEony OF CBKMICAl. &ADICALS. 
Ut. Giiffln, tba wcU-kuown ciiomlent wtitur of EdkIriiiI, hiu f 
Wfiuilnistbe iiust yiNir, n nvivnhcniiciil tticory orrnilicnts.apoa itieolAliont 
if wMcb, bo stiLtGS, lie has ipcni thirtf 3-ura Of liii Uf«. Tbo toUoiitoisli 
f ganunil aljstnKt or lu prindptd poiuts. 

" Ever; suit la cumposod or two radicals, simple and compounil, vsidlMt 
' SOI oxidized. 

" Erory element cnn act m a nidiad except oxyRen. Oxygen oovw acta i| 
I ft rimple nuliral, nor forms part of a compound radical. Som* of tl 
' nMalllc elements fortn two radinils, whicb differ In weight nod pmpMdM.'^ 
"Compound nidiraU coniibt of (!]ciirt>on and hydrogen, or (3) outenn 
Idtrogon, or (3) combliuitlune of olbcr elements witb tlic ftire^lng. 

"Tbo quantity of an clement wblcbconstiCnWa a radicul la an tODDliOrd 
atncb aa fonns a sln^Io volume of i^iia. 

"Tbe quantity of 11 compound whicb constlmtca a radlntl ii m mi 
bmu a Binglu volumo of gas. Wlion tlie compound is not i;nMoi 
adlcol qauntily is as much as is cquivnlent to a aiugle voluiuo of hji 
K chlorine. 

"Eveiy gosoouB salt mea«urcs two volnmen, whkb is Ilii: mciunie of In 
^ tnmdleali. Wbca aaltacvDtainoxygcn.lhututemcntaddatoilidrin 
It not lo the iaoH»uro of tlivli );aa. 

"Thonifh n compound radical, that meBSurro one Tolime In tl 
mnres one volume wlicn combined with on 
1, tliu oxygon I9 not to bo conelderod aa a constituent put cil 
li, but only u an odiliiloa to it. 

• •«■•« 

_^ " Since all goaeona aalls that contain two raillcala fonn two voluRieaoTpi 
I .j|^iKli«r tlie nulicals arc ilmplc or compouml. oxidized or not oxidtted, IrftJ 
hJ^mn(^d that every comjioutid radk'ul, if isolated %ml brought luU V 



a double, tripli>, (juadfl^ fl 



OK 1 



E DETCRMINATIOX OF THE TALDE OF FREcmTATK 



H- Vfuf, of Franco, lias commnnlcaCod to the Aivdumy 4 
I 'dourminint; the nmncrleol vnlae of preclpltalM in ehennlenl n 

on pradlcc, when proportional volutions cunnol In cnndD, la 10 diM 
I water with wliich the precipftats It impnvnatodl)/ i-oleination. •hI' 
or other rantrivancee which take much time. U. Hen< wlta^ 
a his proclpltnte by decantatlon, and then Introduces it into k gnrit 
i phial, which ho anerwarda weighs. Tho proclpiiaio Is then tidEcnM 
khd the phliil, nilol uith water to the same d<^J,'ree, I* M|,-nin wi-lghnd; itm 
~ia dllTercnco of the two reanlta uives the exact w«l|jlit of ihe prerlptu» 

AEnFIClAL PHODCCnoN OF GEM3 AND OTBKE 1 

The bite il. Dielmaii cuiigc'tud the InG^enioua method of prociadoK A 
gfiiif of lbr> cOcundum I'lLiiilly ^aft\<phiic, niliy, byauinlli, oCc.,) hy ftutBCAJ 
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.i.i;.oratf i.-ntin^'lr n( n hillh liml mn^lnnUy maintninixl. Tlio protcat 
' :':i'i;i - ■ I ! ■'. :i>I'- to all mtnitnte wliii^h nre fonncU hy lUc uuion of 
u: ,. ■ ' .\ ]ii|^ htstiT; but, oliliougli BuccesBl'iil hi ]iractJr.«, it 

i^ ■■ , ' I ryatols, and the otlior oi'i!D|»itliina mid tiiliM^iguvnt 

'l-'ii I .-'ii-iiiJexporinienlcr iireTenled hlin (Toni jirostfuilng tlie 

tuL.j. 1.1. I'l.,!. 0u.iiiL'UuJre D«ville, in coiunurtloD with CH])tiiLn Curuu, boi 
[ict',iill> i^rizsuDleJ lu Ilia Aisilem? or Scluncus, at Taris, a new mode Of 
npcracin!'. I>y whicli, It appears, fino cryslolB of prarUt-ul hieb ma; lie ob- 
laluol . TlilB motliod, wliich was probaliJy suggested to tlie ProfesMir dOF- 
lae bis iiiv(»iig)ttIoiia on ulntDitium, ransisu (when ihe Cucandum mlnerali 
an;i«>ut;lit) ia eitHhiiBUing tUo reaction at ftliigh bout betveun tbe Hooddft 
of nluiiiirmni andboradc add. The fluoride is intnidaced Into a blarJc-IMd 
nut'it-ti.'. nnd above It u udiiuicd a auutll rupcl containing tlm bonidc odd; 
tilt.' (TUi'lMu id then ti};htly covered und prutG<-ted fh)m the action of tha 
air, ami tiujilod to a while heat for an lioor. Tlie two vapors deCOnlpoM 
cBi'li oilti:!. (jiving rise iq alumliiu {Cunuulum), and the ilaorlde or Boron. 
Tlif rri'iiuis are rhombolicdric with the faces or the regular boxaqonat 
pH>in - ih<'.v bave bat one axis, and are negative, and possess all the opHoil 
anil i'n''i,i]liii;taphie propurtiiw of nalurol Canmilunu, aa well ns Ihclrhltnl- 
uaA, i'lii? (Tvsisls proiluccd were sometimes more tbon a ccntinuMni [04 
liulil I'lii;:, and very broad, bat are wanting !□ tbickncus. 

U'li-n iJic nmlcrlala are used pare, tbo resulting crystals are of conrao col- 

ori'-., ; t-»i liy uldiug B, Uttlo of tbe flaoridc of chromiam to Iho flauride Of 

ilumiiiLiiii. tbo colnred gumi, tbo niby, tbo sappblre, or oriental emeraU 

inaj l-j {iriidiiced, ills colon dcpeudln); solely upun tbc iiroportlooB of llM 

<-Iiriiii" i>n,vl, which, in all cases, must be roiy small (except in tbc RtMn 

£cin, M. litinioor having detected ivcnty-five per cent, of oxide of cbroBM 

ia ouvoiowltcj. Tbo color* pmluced arc Identical with Ihoae fbuiul In 

umrr. and the gvtnt retain tbeir perfect transparency. In mme cues 

talikw and nappblres wens produced ajongsido of each other. The itrvoRI 

uiul iiiIjit .iimlogDna minerals were piuduced in a similar way. ChtfKt- 

!i ii> cbantctcrlatic cryntalllzaiion, was prodni«d by mixed flllO- 

I niiinm and glndnum tn»ted ns above; zaiinlle, fhim the flaa> 

'iii^iam and ilnc; staanilltlfi by substltatlng silica for the twimdo 

li< ;iiJii|! alumina tu a bl|;h lompemiure In a current of eueoOB 

-ilicinm. But all the bIUcuics thus prepared ore very baid^ 

I voiy email portion of silica. Bullle was obtained by tllO 

,. ^:l or a roBiljlD tiionnte, especially tltanote of protoxide of tin 

11^ tbefc expcrimoDta wo olten obtained in solution in Ihe tin, A 
I r'l :r -iiintnncc, ctj'?iailiainBin targe motallk phitcs, scpamblo fromi&a 
tin I , li' ilni-'-blorIc acid, which scoreolj attaeka them. Thjs curioas mstfr 
iLil ,. .1:1 .i)[.>y of cquid number of oqulvalents of Iron twd tin. This B{fiens 
anil- mill eticmicol pToportles give it TOnsidenbie interest." 

Tl".-Ni' rcacari'hvs ant vnlnublc not only troja tbeir appllcablllly to tlu) Mt*| 

— ill which Ihe anini'ial production of tlie hard minerals will iiraally add 10 

Kir fiu'IUties, — hill also by tlicir Important t>earlng on tbo theory of llie 

i"rm«lou of Kcnuand thEprodndlonormlncmlB In nature. 

OS TUE VUSIOM OF UULVBUiaCUH. 



AKJJCAJ. OF BCIKKTIFIO DMCOTiEr. 

I a cmi'ilili' or riu-lxin iKfiire (ho ozjliydrogcn Iilnwplpc M 
. wliii'li rhniihmi I'li^i; but the hucd idsh cnnUiUia 4:5 per cent. ^ 
It Una H EilTuiy liulrti, and aemlcbes igluit vul Mfnt wlih )■ 
Tuogitea uppvttrs tu lie tTon luM ftuibla.— Compla iiiiuliu, i 

ON TEE FBEPAOATIOII OF CALCIUM. 

UCa BodBTt and Gnbin bavc communiaitcd to Ilio Afademjof Sdanntl 
noteoit thu prcpunitlun of coldum, whicli is of n 
tOumi it tniponalbte to obtafo fbe mvtal by tbe action of «0'liaiD upoa chlM 
QTcaldDin at a liigh [emperanrc, bnt the redoclion Bureocdii d: 
when the ioilid Ifi employud [lutead of the ctilorid. The toJId of a 
wu obtoinod by the BL-tioD of lodhydi'lc atid apon wbllo marble, ftn 
lfa« folDtiun and nuing the Bsit out of motarl: of air. As thus iin'|ian!<l I 
rMembles dilorlil of magneBlnm. Equal rqtUriLlentB of M>dluni ai 
eilclniii aru to bo mixed auil grodunlly hvutad lo a corareil iron ctttcible d 
't ibxinK red but not lo a HhltG-rud heat. After an hour the rmclble 1b to * 
tano>etl Oom the lire and allnweJ to cool. In this manner Ulb w " 
Obtatncd a butlou of colvinm irdghtn); alMut three grammes, l>j cmph 
four cmmmi's of eodimn. The nictal was pole yellow with a reddish i> 
llun, anil provnl, on nnalyabt, to be pure. The aulhom prointBD more ai 
dcialU *U!i rKiipoct to the proportlos of calcinm, aB wbU a; 
nsuliB in rcdiidng boiiuni and BCrontlmn bj a Bimikr proccM. — 
Jttmiu, xlvil, 23. 

KEW FACTS RESFECTTNa ALUHnniU. 

It has penornll; been Btaiail that aluminum amid nsaiBt th» hlgboKM 
' {Miatara witbout absorbing ojiygcn ; but w< 
fee nl«ed Fhiin n white to a weldiii); heat, aluminum vrtU biim wiib g 
(MMtty until a Hlrahini of alumina \a formed upon ItB aurfBce ai 
~ Ktc 10 exclude the almospbere. Ab re^anlB alloy*, lliiit made wiHi ImbI 
'BDt nuUIeable. but will cryBtnliltc. An allov of 100 pana of alnmiMiM H 
aof nlctcl lsmorefti9lbloandl - - — 

fritb alamiuuni in tlic proportion of one to thnv, an alloy wblt^li lit vc>7' It 
Mo, bm bIbo verj* suFijoct to oxidation when in a slate of fbiion. " 
eqolvalnniB of alnrntnum and one of oxide of lead be exposed to * « 
n violent dcmnaiion odbuok. the emclblo breaks into pio«>, and m 
< Hu doors of the funiare are driron to a dlltance. Similar ElTccts M 
de of ropper, or the eulphates ofpotaEh or Foda. AJominuiB la hi 
1 far jewoliy, os|ioda1l; bmcelets, pin*, and roml»; in cabbiM 
; Itlitaieollent Ibr Iniaid work; Its iltrhmcBs renders U extremely oo 
Ar iMndl-hoIden, thlmblm, oeain, bribII Btatuos. modalllnTiii, Taiei, ■ 
iRlW; fbr apectarles, as It dooi notblarJicn the skin like idver, Ituton 
IMMt BBefnl application! coDsIata in usini; it for rofletlors of gaa-lain|H, f1 
It nrisu the effepts ofinlpburoaB emanMions, which ailTcr and linun iln n<it. 
Kr. Garbard, of London, has remiily patented a slmpla and erononin' \-iiy 
ttU (bf obtaining the metal, whereby it in produeed at a conaiilcralrly u-u 
OXpeive than by the ineans heretofore practlHed. In thl( proeesf hvilnii^n 
goa conibtriM in nn oven with the fliioriilo of iilumllmTn. »n<l fbrms tirii™- 
inorie acid, wbleli add ia taken up by Iron, nnd In tlicroby i-onvcjliil late 
'loof Imn, whilnl the rcmUlni* iilniuVnMn\buiiflbulnnt rstnolu la Qm 
■ ■ ■ DttomoT tmyain - ■ " ■" ~ 
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>r. McAilntn. in a rnnrnnuniimlloii to tho Briilsh AsBociaKon. iSiS, atatwl 

.[ in KtrikiDj minliilf from olumlnnm. he bud nolireil n pefnliar |in; np- 

irant-o oil their iurface,irlilrh It wiu rnipponoil ntom nt)m tho uncJoanntM 

ihc (lie. i:\iKe cKHmiiiaiJon, howflvnr. sbownl ibM thie was not tbe tiMe> 

.1 iif rlic.i: m«Uls were snlycctHl to tho nclion of liyilrot'liloric nrlil mA 

■ ■■ [■urate!)-, irllhiiut prodoelne nmcb offoc't on tlieir surhCM. 

i' iliem wtitc put in a soliuloii of caustic potoah Ibcy went acted 

Illy, liydrogcn being ovoivcii, and tho surfuce or Ihu motnl b»- 

.1 Lilly Ousted. This {iliunomunoii of an lUhaU ivmpnrtlnK iCUlf 



OS TUK MaSUFaCTPRE OF 8TEEL. 

Ttid rollawiiis paper, read beToro tlio Socloty of Arta, London, by Mr. Q 

- kn, oBlhoniBiinftu'turBof mmI. iBoneof thomoBt practiealond rnliiablo 

■ I liiriliatifiiis In icionce nnulu dnrlnj; (ho psKl yew. Allhnm-h uf ETwt 

>Tii;^i1i. ill iminnani^ aecmi to niuTaat a publication In tlio page* of Ibft 

Thi' i.'M"lin;" and ECDcrally rectivol tbcciy of the /ormiition and tlw 
allfCi.'-l lii'iii.'i] i-ompoalllun of slcisl huvu (ivi>r appcnred !□ hnvo In tlMD 
i..,ri;- r)i ,r m' not quite soiisfnciory. Hat it is pnitiably owm£ to the ftct 
IV, throughout the whotu rangt^. ia to replole with instancat U 
I iiinii7 efTDCU or phiinoniena ruUiiw ftom huignlflrant eauM*^ 
' Liiiparently fnadcqaoio to produee thorn, Ibitt thl» inatanea of 
I I [joiition of Etcol hn» Immsq aJlownl liilherto to ponB nnqua^ 

I etfetn (as Men in itn assumption of propenles go aingnlw 

I nf the addition to pnru iron uf Eomu uppaninlly hml^illeanC 
I »rbun, ig H coiiKpiL'uolui liisCiuice oC th<K ktuil of rliemlMt 

■ :.:i fimplo ntlDblnation ii, and hna ever hcon allegnl to bo, tlw 
III' oonvonLonof hxm intosiwl. Carbon has Un^n the onlf 
I iMivui eloiQtmt brought in eontoct with the irou iu the act of 
. iind after anolyBis ofatoal hai dutcvtui in it, or as^lgnod loU 

'< i-ciitoiici] of in>n und cnrbun only. ThunilVire has ililn expl*- 

II KenHndl)- aecvptod without mis^vin^; and, eululy to tlito 
ii.iTlon, hai ever been, and atlll is, ottribulod the conVdnEgn 
III i;snutDplioti by the Iron, when It twcotnea steel, of prupeRiM 
I pucilllar. Still the broad di^tlnc^ns that OKlst In iMr 

iii'-i li.i:iM ii iir iihyslntl propcrtJiM between tKuA on the one band und molloo- 
IiIk Jri>ii,<jr<-iid[-[ron, on tho other, would seem to leave room for great Uoobt 
thai thr t':iii<i> <'( iiUMc dlstliietUini is doe oohiiy to the abevnw In the on^ 
■nil til jH^i'-i'iiru in the other, of Uio elLimuut carlion, or lo the taov*^ 
mlnuti: ilittcrL-ui'ca in the relaiiro proportions of thai clement that are Toiuid 
tn tiecl iind in ui^t-trun. Yet evurjwburo Is this thu ruwvwl rurmala of tbe 
oumi'Miilii'i of ttBvl- nnmoly, that It cunsldta solely of about nlncty-aloa 
fftnt uf piui' iron eotnblnod witli one pun of carbon; nod nny oilier mat- 
ten thai, Iu I'.ximnu^ly iniimia proportions, analysis may have, fnim time to 
iUdc, at oorulonidtr, dttccled In It, have been consldenvl ns forci^pi and 
arciil'intsl onl,!'. and u bclrut in no ^o)' cenDtilliil to, but ntlher ns intiirltuiiij[ 



« N»n lookod np<m itis mlmito pmpMticmi of mui|zaiiMi> A 
I tnnin (lr><T!i>H«na of ncml, miiI nJao iho apponranrc of nhmgrn t 
llnrlltK Dnnlyclrni opomtlnnn. Tha formnrthowaot'Tn' iM prownci 
cAiubfmyl lo mnttify Bome miwhiuiinil projiort)' of tlie kHcI) huM m 
dmneil eascntlnl lo its ohemica] composition i 

wba«t tbo lAtlor hM ever been held (whon leonenlicil « 
I at ■!!} lu) [lio resnJl of Eomo morel; mech&iiical wlhurenn; of ttml el 
tlM metiU, or to have Ikmd derlred from (ha rd^nu pnmDI on 

iMonlns bus applied to lome other (M4«Uvd) fonigii a 

^ dmnUly preiunt muten; iind stoel hoi, conscqaBntly, ovur tlar* Omti 

' Hfnn of raodoTD Gheiiij»ti7 bemn to bo applloil to KasoninK upon 1^ bi 

[ loofccil upon us almplj a compoand nf iroD and of carbon, and aa m 

Mueh only, )t wunld uppunr tn be held lu bo cTtn up to (be prnMoit ttosE. j 

The lunie (-humlcal dwtrlae of composition biu idwajs fnfliuinced^ li 

PHH eoDtliinei (u liiQucnco, tbo selection of maloriols to 1>o nscil ai 

I In Aa fbrmntloa of itccl, or for Ihp ronTcrGlon of Iron Into nccl. 

I lAct Hilt Fonrorslotl, It hsc ever been deemed iiwdAil only to brinf; kg 

[. km ta contmt with r^rtion, or with eoma carbon compound. In 41 ' 

r lb* lIOIl lUall toko up the one per cent, or tharoatwula. oMuiideTnit aaM 

M> sloe1 ; oud hcnco, also, Iho wli'i'ljou of cbnrconl as thl* n 
f dpoDyi itiid whoaerer other reli;;entB may hsTe beun tnken 1 
I (U) or BnbiilJtolc« — ICBlbcrahnvin^rs, for example — llils a«li>ctluii alMtll 
i Blmj* l>ecn mode on the tamo goncnil prin^tplo thai it was tl 

bo abjorbcd by ilio meliil. Il 
I Wllhatiuidln<; this guiding ldt« of the Bteul-mi^en, eitbor m 
methaorTof thoqaalilyof tlii<nirbonin thraoBpednlirM 
U trndeglgnedly led to ibo emptoyment of the Tstr clemcM 
irbon tbftt the production or the chemical coiDpodtfaHi of M 
h] whlcli other Eloracnts cxintlng theory woiild bav« e ' 
J«etocI, or certainly never bsvo especially songht jbr- 
Bcwint; In mind the broad racta as aeen tn the dlsUoctlri ph| 
f tlwof «te«1 and of iron, and the uqsatlsfttdory chsractAroT tl 

« explnnatlon of theao remorlcable dlKtinclinn*. la 11 notlM 

I It a>r<!l\ll examination of the daily operatlona ntcd to prodtM 

Bxhtblt tbe existence of eomo other phenomena, or the action d 

[ -filamaitu playing as important a part, either In the opcnuloiH o 

~e oompoaliion of the aieel, as that hitherto supposed to tM f 
[ ewbon alone? 

Befbro proceeding wltb my examination of already known fkclB, 1 
I irMcb Iron is converted into steol, or Meel converted into 
tMdttttfng any special line of research tbr dovoloplne m<it Ti 
reason as to Che netnal conditJons and [caults, mcchu:-' ' 
conversion, It ta ncedfal to dodnc what steel roaliy f~. 
what disllngttishlng propcnies It possosse«, which, inl. 
IB rhemical composition, shall constitute an easy aijil 1 
or. In other words, sball enable tu clearly to dletJniruleU -ii 
I compounds, or alloys of Iron with otbcr motols, or nii.Miin 
noo-melallicelctQcnta, which in some lespects resemble butoi 
StNl l> controdisiln^shed from all other componnds by in oapa 
i nftlrtae dllfbrent decrees of hardness, and a dopee of hardnea 
lysoporior lo any otbcv m«a\-, \^ Vt» B\Ba\^vi unAer censla k: 
t, lis capability of reMi^lug * *i^ ™ 
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...Lirii r.i r-..rtiiiailiffcrent colors under different ilegrecs of liciit, and by the 

. .-liheMciionup<rahofindnt'eiJra»giioti«in. It id dieiingnisliod 

i-iiliji thocomiileio hImohco in the latlcr of nny one, or dognm 

.: dm properti** Jiul enulnerWeti. Bot there «n;«inipoHiid« of 

liiiiit some, but not tbe wliulv or Die Rpvi'ial propcrtiea of smi. 

iiiintcofcommoiiriut-iroD wbcn "chillod," orvbDn tlieciutlns 

\-Ui in 8Uiil, la oflun as hnrd and u untouchable by the Slo M 

. iH'roil sleei iKoir. There QXiSt, oIhi, olloye of iroo (na Of bon 

. K'Mi and oihoT melDls) inch u (hose tbst wore invoatigalod Iqr 

: I'sniiliiy, thnt in llie giropurtj of hardneaa alone are Bcanwty 

III' finesl alwel. But iu none of thoBO aptii^iai compoanda mn 

1 1 .■.I iha whole of the per.uliu' physical propertioe, the tollccllon 

n lilch dixtingnUh Me«l from any other sobelHiirc. The peculiar 

. I lifting lUs normal propertlM of an admixture with ttoel, or 

< .11. of phoBphonu, BulphuT, silidum, etc., are pretty well nudet- 

li is tba variede* of ««!, the resnlts of odmUturaa with ileaL 

I <[i-ronvert«d Iron, in rarious proportions, that constitute Iha 

.. ii|i>'s of dwcrimlnBtlOD,and forthesii tfaerooxistsnoEpcdal t«ati 

VUu-ii ill iho bunds of an expoiienred iteeUworkar (a filamnkor, a taxor, * 

u :i.tch-«priiig, a noctUe, or a surglcul-instTtuncnt makut, fur examplu), & 

iiiiVQir ruoah, black, andnnworkad steel, — part of a bar of «ut-si«cl, fbt 

:.-ri>n<'<^. — niid aik him what metal It Is. Uowill not Jud^ of it by lt« 

_■ !N i:y, nor by application to It of nitric acid, or of any other eheia- 

'lill proMedracut probably as fbliows: — He will bulancoltan 

I I, lapping It with a hammer, will bring out his"rln|!,"M In 

|Li','iiIlar Intonation of which, when ctco], as comiured with tlie 

1-^, to his practised ear, n spodSc and Infulllblo lest of kind, aod 

. ily of qnality. lie will next make it rvd hot, and try how II 

jjiii Is, by repeated blows, will elonirate the bar, walehinfC as ha 

' li!xturu of the metal, its adhesivencsit, its Qcxibflity, ill iialk- 

. ,.^ao, and the pharnoler of th« murks inflicted upon it by lib 

liiiiiHii. I V\'Iienlt li ^oodRlt<ei upon which Ijuisworkinf;, IhushnrjkOdgeil, 

WTll->l-.'llrici1 imprewklns of bin bammor'B face {so tlnely developed, Indeed, 

a«(or>'i)r<)<Iii»i dven lh« grin i Is lone line« that nro left on the face of a reccnt- 

ly^fftiuiiii hammer), but wbt^ti it Is with iron or bad atoai that he is woril- 

tnc- then liii- Khapelvaa and ill-<luflned impreaslona that resolt give (o his piae- 

Usvi ••y Hll the Infiiniiution be seeks for a« to the real qoaUiy of the muDd 

he li ban.llinK. Next lie will try the temper of his forgwl specimen — Imml 

lllfi'iiFLi. known ilo^rcc, and, after dipping h hi cold water, test )» daeno 

' ' -' . •:i,'. Still, further, in proof, ha will next fntcittre tho 

''i men, and, through ita groin, find another erhknt*- 

[ riicinrc be a clean on«, close-gralne'l, compact and 

-.'I'd, flbrouii, and luudon-hucd, II Is Iron : or it will 

Willi inch incermoillnlu icnwlationa aa correstKind tu 

,:iiy iliat lie botwcrn tliun twoexiromcs. !<«st ho 

1, Kradoully luMtlng Uie specimen, ho will, u ih* 

ii ilifti pocuiltu' amngeiuant of colon, that, to tlwte 

I'l^i'tillor to real stMl alone: the oisumptlon. flnl, oT 

1'., of >>-ll>)w, docpcaing, aa tlio boat increuva, olmott Inlu 

'I --ncMaaiTcIy Into gn<enlab blue, -with pnre blue, and inlu pnrpio 

I li there follows niiolher kind of clianga — a lUamvi-iun at IbA 
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Honor Ilia surface. Ftaolly, oe tliencjvfiii <iIlraot his testings, lie iriUp 
oeed, firolmiii;', tu furgo uut oT We speclmon a Huning-tool, or |FRfta^ 
COld-chlHcl, niid Uiun niUj tlio luttcr, cutting fur awliUe at ■ {liBccaf a 
cuMnin, will nt onm iirannunra npon Iho klnil anil the quitllty of lb« nti 

id (be exact paa-posc« ta which It it beat applicalilo. Now, fToin thaBM 
of tli« cose, the chiunist miui ImltUQ or aelect from ilioea pnmon of 
faamtirrsRsmcn (fbr tbcro exisui no spcciBl test); and th« file Imi, • 
tnn{>orJng, together with tho color lest under high nnd ililfurent lompi 
' tORti, KObrd) Boffldcully ocflimlc toaGf for most of tho parpoM* of iIm U 
ntoiy. 

The searcher for inftinnatioa smong ths steel-mnkera itnd ■md^iraik 
VUI BpocdUy lini] alinndonco of Instructive and raggcBtlro fact*, the car 
Blady of anj one of which may poaslbly giro him this cluo ^xe Md» 
L«t him, tor oxampio, In tho &nt instanre, corefntl; «xiuidi 
Inwlvcd In the very old pracHco of nalng l^rrocraniilo of potaadun ■ 
■gent of conretsion. Ii !> well known thu the appUcaiioii of this t»mfi 
to heated iron inatantiineouil/ eonvtrin that portion of the metal tb 
brought into nctnol contact with it into bIqoI; and that under a cootli 
ecmiaoi, the entire mass, an well as mcmlj the surface of ooj' ptwa of I 
flqnally nnclcrjflicH this transmutation- Thus, this agent buscdloJaq 
Ae quality of Inferior st«c], that is, mar« completely to effect the tiavm 
Of Iron into siael; Ib bLio Eonieiimes resorted to to teiiew or to mHn 
iteel quality of elect tools— for uxainpie, of chiscla, the icpcMod IMJ 

d fUrglnip of wbidi have doronipoEod the slecl externally, o 

lew depth nconvcrtcd It into common iron It Is used more 
non hnnirn Iron : that la, to glye to iron an extcmai coatliiir i 
tetprove son steel by lis mora cuuiplDlu or piufeKt cooTcralon 
Tliit tferrocyanide of potassium is a otrbon compoand, coatainiBX^ Is 
Uitiydrons fbnn, no oxy^n; and. donbtless. it would lie on sunui tlaHM; 
IM Corbon-^ving agency, that lla appllcatloa (could we jioaslhlj traCB, 
Mlgin of it) to iron was flrst made. But, besiilcs corlmn, it conudai,! 
bfm, nitrogen, and potuiuliun. Itg formiUa Is, Ks, Fs Cn (or :i NCt). 

Kow, the speclflc uction of tlili rdigent. or the cause of its prudnclagl 
tlnsnlar cRbcl— tho ioetantaneous conversion, »t the points ofcoiiMI 
IroQ into stocl — mJKhi, a priori, be held to be due to one or other of (ha^ 
, foning kinds of rvlictlons. 

I. To tho reduction of some portion of tho cnrlioii of tlie nji^sn^ aid 
btiSK taken up by the hot metnl with the neiiol resniiof such amtnUaHl 
H rlotrod on the old theory of what steel is. 

3. To a dvposliion upon tlio ■lufoce of the hot metal of a thin film qt 
pan Iron, combined In somo peculiar proportion or mnuncr wittt Um | 
twten, both of which Bxist In this rcilgBnt llgulf. 

3. To some peculiar action of tho potassium present in the ruction; o^ 

4. To some peculiar action of the nitrogen of the rc&Kunt, or of llitt i 
Bent and its aswrlBicd carbon existing there In the Ibrm of cyutogeB. 

for merely proUmlnary trials or IndlcatloiiSi let there be 
ready method of dotorminliig which of these 
them, plays tliis port of convirslon ; nnd for thN ptirpoie, let 
IS tho uai tho fbnnatloa or the uoofonniitlon upon the s 
if D casO'tiordcnod surface, or of a auperllcial cuatJug of 
if an nfi;iII('Mlon la the Imn ot one oi ti\btn <X Ut« totbiv 
* 'weiufHe bdng AstKH^naA^' 
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I'v dipping tlic liot metul In irater in the u 
I iriih ihD wlor tost,— ihat li, Ihc development of tho mriea of 
■ .iiflcrenldegreea of hent perallar to steel,— being takcD Utha 




I lie moniiar in whlEh the writer proceeded in those trials nim ita rollowi; 
J.iiile h«rs of this ir«n wtro made rod hot [n a portelnin tulie. and then the 
i iii^clll wulied over or iprinkled upon \U clenn Burface, or the gaseous or 
<:i[iiilo luactPT (when Eutli van lueil) wiu pmwcd throngb xha tube liohl- 
iiu' ibu r«<l-hot ban. Wlicn the charcoal experiment won made, frahljr 
i:ijdo and iralvcriKed boxwood chorroaJ wm selected, t" ' 
!ii'[ to expel all ailheiing uollzed or otiicr (;o«coQa matter; then quicUr 
I r 1 imfhrred lo tho liilw, the rail of iron Imbedded in it, nud Ihc [wo end* ot 
III.- mtie eioscl. When, to thia last arranKement, atiuoapheric air was 
I lilcd, the eiiiU of llio inbc, placiil horiiontnlly, wen: led open, and 
iiic air, br difTuslon, or bj n quiet Interfosion, found its way Into and 
Hitbin llie body of the charoal, and, of course. Into contact with the 

It Is n»^!Ios« Ml point out that this lino of OKperi men ting Is cnlcnhitod to 
o'lialn, and nlms at olilalnfne, only very broad indications of n^-tioni) and 

■ rlwlsi for tliB Iron used b only approxlmateiy and not absolutely pure. 

I ::it the indication* of the special action of cnch reaction on its application 
" Ihc iron, are somarhod and dlntlnc^vc, and develop theiniielves so broadlf 
i^lcr the aliore Byalem of testing, that this method of delefCing' Ihe iv- 

i: fioiu, ihouKh not absolutely ucquallflod In IM accuracy, is s ~ 
-jLijllile for its inlendecl purpose, and lies wllhln reach of ovti^ oi 
■■■ ill be seen how, in tbllowing up this Investigation, for tlieso camparattrely 

■ iI'Mnclliods there ore substituted olhors ainiinf at greater precisloo. Tho 
' iiipemtare under wldcb the following seTcnil reiigents were applied to Ihe 

r. ID was that of a full red heat, or that neually employed in rose-lmtdoalnj^ 

< r in (he ccDicnlHlion process of conversion. Let any cxpcrlnientallst pra- 

I'd in tills maimer to apply to bcalod iron the rollo«in<,' spodal reigenbi 
..u.l he will find: 

1 . That Innted Iron exposed lo the action of pure carbon, and kept out of 
n ii-li of contact with any other element. Is not converted into sicol. A 
iu:ill Tod of the malleable fa*oa packed In boxwood charcoal In Ihe closed 
I'ircelalii lobe, and kept at a full red beat fair twelve houtu, di{l not, aAer 
iK'in^ icmiwrcd, show B hard siecl surface; nor did it exhibit Ihe piav, nnder 
hluli iui<) ililfurent degrees of heat, pecullai' to real steel colors, b Hill 
rcuiiiliiol niuitcubic Iron. 

'1 Iliil lliot When acmoepbcric ahr Is admitted to such an arrani^emsnl In 
'Tifh qoantlly only n.t still to keep the carbon in excess, then, in the Hat 
ii-iaurv. the surface of the Iran, and. Ilnally <lf tlie time of contact be bmg; 

< i.'Ui^), the whnia of Lbs iron, is converted into steel. 

■>■ Thai Ihe application lo the Iron of goseoas ultroKon does not prodnce 

1 Tliat neither does the applioiilon of carbonic oxide give steel. 

'.. T!ia! iIk' npplii'Hlluii to the Iron of a hydru-cnrlmn (hs when oleltanl eoi 

piuupd ibriM^b ibo rube, ur when Uie r«>l-Uul toUi 1Vv^\Mmv>\ 
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e. Bnt thut the applicalloa of oiofiant gu mixed with ammonl*, M 
^ipllcotlon of giucouA cyanogen, produces steel, ii» iloct aim tins illpidn|f i 
tbo bul nicuU lalo li nitrogeaiietl oil or fat. 

7. That iLo ttpI)lit^BIioIl of fbrrocjanide of potassium (aa has been M In 
kntmrn) gl*es auoI. 

S. And tljul eqtull; wllh Uio teiracyaaide don the uppllcaiiiin 
rimi^e eyanMo of potnseium result in llie prodaution of ct«e): Ihctclilre, ft 
not to Ihe iron conijiincd In tlie fomxTanide that the iitoel-niaklag pn 
of Iho latter nail in duo. 

e. Tbat potash applied io the bot Iron, or lieopinc the hot iron <n « 
«lth Iha vapor of pocaskium, does not yield steol. 

10, That with Iron of the khid that bw »o fur bcoo refrtred to nnij 

(i. «., commerdally puni wroaffbt iron, conluoinf; no matcrinl proporthWi 
carbon), the application to h of ammonia, or of nltmlo of anuaoiilii 
litiodDee sleol. 

11, But that the application of-ammonla, or Its mnrlaM, lo hon «fl 
a considerate proportion of csrboij, result* in its conremion Into ■> 

Those resalts tabulated, and tho composition of the rea^nts axp 
toaaalas, will better cxhlhit [he inevitable dodnclioas to wbieti tbejrlMdi ^ 



Fe + Cllnuesa), BreiT other elctDentexclDded LMTSt 

Fii-i-C|lBCxceM) + (*linoaplieric ah) Olr^ ■ 

l'e4-N(gueouaultragtn)... LmVOL 

Fu + C O (tpueoua oarbusie oxide] Ltatwll 

F>i-fHtCi{oleaantgBa) InrsE 

Kc + H4C4{la excess) — MB] lanuaonll) Glnt ri 

K» + NCi.(oyuio|:Bn) (tiTM • 

Fe + Ki,FeCyii[&tToe;anide ofpotai^m) .'.,: OVna « 

Fe-)-K,C7(oranldeafpotudBra) Glre* M 

ri!-i-KO(po(ub) LnMat 

ro-hKlpotuslumJ Lwirall 

F'>+^'U-->l«n°u>i>ls) Ijtttmt 

Fe + NUsCl lul auuDoniic) Learasli 

- - C 

aj — j + SHslamnioiiIi) Gfria ■ 

F» + C 

85 — E + KHs(mla: 



a roDsIdcraHon of these prellralaWT and merely f 
le ulher deductions they lead to, as IhoM have been a) 
made apparent one sl(tnincniit ftict, unincl)-, llic illT« 
far as these trials extend, of both nitrogen a&dof a" 
Mm pmlactlon of stcci; bnt these coOperallng in some maoAor 
deflnedand aacortoliu-d. It silll remains to be dotcmilned if this" 
Of nitrogen be a uwtuilif in steel-maklngi or, if the apparent tni 
of IM presence and cooperation irlll, on a more extended 
' " e evidence of every other pn>ceflB] and if 
n conjointly with the carbon, farms some combination 
s tliere? Or, that the nitrogen acts tneiely 
agent, and thai It still remiiins a clicmlcai fact that sleol Is mi 

nly, though nitropin play 
tlwt cembinntlon. 
All wftntsoever may bo iho Itinctoiw 

-if Jt8 olBce bo ftinci\oTiBl axuXV, «n&V* 





CHBHICi.L BCIKNCE. 

evcrf cue — tbefact of iwiiuariahleroijtiatenci 
b penanced. Is incontrovertible. 
3n Uie old onliniuy comentiitloii-baxci, n-hicb, HI 
ilmbHidcd iron, are diwed, bat not hormetlcallr m 
1 tu Ibe inoritable permeiuion. tbroaeh tUii sxli 
air, yipldihi;. by its ongeo, carbonic oxide, and to tbo Itccl, 
Fe h««e it eUII more eepvcially and ubvloui>ly whan, in ttUi 
proMW, there 1b aaporadded to the rbarcoNl lomi 
PiCB, or Animal disrconJ, nlong, enmetimug, will 
not a i^ononiUf used modiflcotlon. Wc bare it when ibo iroa 
Dn U exposed in dose vesneU to tliu uccion uf ooal-goB, but In 
tent, tliBTO U nlwnya praxent ellhor 
liave it niso on a)l th« mnllifarloui 
Iba iMcl-woriicra and steel I»ol-makera, roMUtud to tc 
Inan lo tbo anal ; tbat la, to efloet its most (f>iii]ilele ci 
,; u, wben the Sle-makBr coats bis Hlo, bcliirc leiDperlnx It, 
paltfon of cow>d(ing or with i)lg-fii)iu' — two fni-c 
' 1r woTbwd sutwtauras, wbirb bo thinks oseful m 
tpanKleiof btocultin^lhim tlLBaciionof tbefircbaiwhiehi j 
IB indl In more cumplebd.v sleelUying his Bniahed work. We I 
use, in bo many cases, of horn sbavinRR, or honi dost, of \ 
a, and o( other animal, and t'onMqnently niotkied, mattera ot 
in the one of other vegotable En1)eIAncoa (bcsidus that Just 
itaJnlne inife praportlonB uf ^utcn, nud eoiiwqucnily of 
« nae oT the smmoniacal salts, lo soy auililnj; of tbc pms- 
p"***"" of the potenL-y and of Ibc great value of whk-b for 
t TiKlh, as well u for atendf liwilDUing II superficially, as 
VOW boroinib): gtticnl. 

iMHiBpIcnoas instance of tbc rffbct of the preaonre of this elo- 
llVknuwn flici, that, whilst the dipplnt' of the l>oi mcinl into 
^ Itn uNiof heef suet (oc nzotiicd fat) Buceceds in glTing to tbo 

:of *»«i. 

ifwenra (Inn, to him, the nnronsc Ions one) oflhissamealeiBeiit J 

tt« rd^iratad cipiolient uf Sir, Hcaih lis chief patency, in J 

ta (piolHr of Inferior steel, and not solely lo any parjf^lng or 1 

on (If nnjr] of bis mnnsBni:^; for latterly Mr. Heath osud tool- i 

> conMcl with the steel, lo rcdnni his munnancse oxldb; and J 

it a bl(^y nilroKunliwd as well aa a carboniiod compound. la ■ 1 

pBBver practice Ibo various nnd continual trials of tin atcd I 

nsall. In hU scarchioga aflor the beat hardening ogenU (tuil 1 

I tbe meet extntordimtry Iblneal, that practlL-o will be fottnd I 

'itn nccessnd, to bivolvo the employment of some inatotUlIn ^ 

a b u) essential clDtncnt. I 

ttte above facta kod phvuoraena is provokini;ly saegestlve IhU ] 

keoirof thocomposltiouof sled isawron(;<>ne. And ttanflitt J 

■at this nlEriT^ii element does aciaally enter Into and <aM In 1 
A; and that not to errors in analysis, bnt to mlsconnpiiou J 

n WM Ibtind in sicct. or to Ibo Influence of prscoaeclved | 

) b« attributed the I'ati uf ihi) element uxurclsinK mfldlid of | 
icrlooked; or that'iu pn«- 

rnd, bos diluu' Im'n illiipiited, or aitem^teA Vi bb ucKenUol ' 
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The attoitloii of the chcmlci] irurlil wiu first promlntntif eaUed M tl 
f«ct of tbe existence of nitrosen In iron sod steel by Profestor &■ 
tmubuinn of whoso paper appenrs in llie PhihrjMcal ilagaa 
Now, about tbtR perioil there liad nmuii some of those neiT 
BualjaiR for Qnilinc the qnUDtit)- of niDogeu, that, added K 
coToici in the lame direction, have giTsn vt hnpp.r an itnpulM lo onaJjilal 
chemistr)'. The method of Damas — of Schariiiatl himielf— of Will Uil 
Wsrrontnp. Djid of Ljusii^o, were aboal this time bn>U)i;ht into DoUrc: tol 
SrhaTiiaotl, wlthoat appearing to tiave In Ids mind anj theory ■* to Uie pm 
pliQ-od by nitroKen on the composition of Mecl as dl!illn||;iil9hed ttam Inn, 
but linoning tliai nilmiRD was ever pnseut in the maonfactnm of inHi. 
wonld appear to have trii.'d his band at its analTtiral deteotiun. Hi* nsaln 
KV K<Tini with a broadne«B and an aiNience of Epet'iflc ilelalit thM •UKK»>*d 
B repetition of Ihom liy the no^tt investigator, Pnifcssor R. Uuvhaod, trliuK 
««V wMl lie ronnd in tho Ocmoal Gaulle far \sa; the hitler chemist apply' 
blK, wiib LtniBlileTable ingenuity, the resonrrss of a etill more ailrHK*! 
tfioDlfltry In reFntation of some of the reEults of the former. To give a (liU 
IpMilerxegt lo tbelnvii«i1ga[ioaB,lt hsdjanbecn discvvonsd br Wohlrr iKii 
Hiose beauiinil ropper-colored cubic cty^tala, found in ilie slaeu of iii.- 'i.k' 



than a mixture of a cyanide and of a nltrnet of that metal — b fu' i -.jj^ .i 
Ive enou){h that in iron too there might, not improbmbli', be cU-i'vn-i 
some snaloKOUB combinations with nitrogen. SahafhaDll girei ns liJ< 
Tviana~th3 matlealil^ cant-lran coalalna O'^i^S of idtnigcn, r)u>«~Kninsl 
ntst-lron D*IU7, nArse-fpsined coiit-iron 0*7'I0, white pig-iron I'^iOOj and in 
Deinhnurr's razors 0-St2 of nliroircn. Marcband asserts that Tfiear proper- 
n loo high, but admits tlie Invariable preeenee of nitrogen In nau- 
Iron, and Its cqanlly iDrarlabic atisence In malleable Iron. Speakinir of ito 
aftod nndCT which tbe existence of the nitrogen is proved b* the fornu- 
n tif IVuMlan tdne, be sb<'s that " with ateel powder (iw compared aiib 
tut'tioii) It was still more striking, and with son hon It was never appar- 
II Is to 1)0 o<>iici-vo<l that it is wlih cast-iron cbit'fly, and not wlUi 
BKel, that Mnrcbond oporated; stlU he detects in this caat-lron the Invaiulil- 
f nitrogen, and in pure iron its Invariable abMnce. Keiihrr ul' 
tbcoo chcmlau speculated as to the meaning or the eflbctof the pruwniwgC 
tbe nllrtigen In slcel ; wherever, in the e^ccrcise of Iboir miuiipufautn? al 
Is Axind, tlie fact Is left wlthonl commvnt or conildEtitlon, Had till. 
lo with pure steel, as with pore iron, there can bo no ik 
titat Harrband wtwld have iccognlied ihoM marked dlstlnctioas whkli Kj 
tlwol^oct of the writer to point out. 

Kow, suspecting loss fVom such evidences or suggecllona of tlwtaA 
ftntu Ibe lilcis to be observed on convention (such as that of the *l 
inlluenr'e of cyaaagaa compounda), the Bobstantial and invariable «) 
of nilro^^n In steel, the writer proceeded to arrive at that point Br ' 
The Ileal mnllcnble bun on Ibe one hand, and by w 

le kind of iron flilly convened by llio usual process, i 
to steel was dissolved in vcty dilute and pure liydrochloilo add 
«ny trials. It was found best to plsco the bar of steel or Iron fn i 
il wilb platinum, and lo cfl^l Ibc xolutlon tn the coM 
the Dsual precantlon of exiicllln^' air IVniii Ibc wntcr cropl03'«l. In 
Vny, iltiwly, the steel was diawiWuA, n^A rtv I'^rtwinntcii™. fl»iTi;o.teot Hi 
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hi lln> ami iniinnpr, find iho pomixirstlTelj' reiy smnll proportion ofcnrlion- 

uoHu rrtnliiu given by It alto esunlneil. Aral tlioso were rompiired wlih 

tlic iT^l lii<.' ulu) olitaiDCil tmm oM-iran, If Uio add be itiong. nnd limt be 

!»<•;. 11 till tli« voltnle artanffntiunl bo Dot ntrd, (ho resulle are Tcry dlircrent. 

i:.^. lu- ilM'iueu, In Ti'ry minute qiuiiit[l]r, Is given otr along wlih tlw hy- 

1.1' miulate of ammonia U R>rmod in (be solntlun, and Ual littla 

iiith«lt!ililao. 

iiireombmtitin of eocli of these Teiiducs \tytiiloC tile soda lima 

ilii'Ufoal manner, tlio ftillowlne nwulu vrcnoblalnGd: — 1, Tha 

! A' niaJlcabUt imn pontained no nitrogen wlutlover. S. Thst from 

1 nlwnya showed the ptceenco of oitropon, but in reiy iiiinnta 

.''Il> qiinixilics ; an avemge of rcsntta would eeom to eonDrm ttM 

: M LirdMnil. 3. Inih(!slcolrc»iduo tlicro woslnrarlablf dciocted 

ii.|"qiiantlt)f of olirQ(?cn. 

I jii -ii-ih ,ii of (liiB dirboniiewms reiidno gavn — C=0'e3, N= 0^; Im- 

{iUrfrii*^, II i:i^ 100. The direct BnalyeiH of Itlla MRipIo of steel, iwini; tllB 

iiiilii hiiro [imrtM.gnVe.ln' 100 pMMof iiteel,C = (ffi8,»=(C10;ibat ii, 

tliui iiTii liiO [jnrts of Meel contalrietl about onL^flllh per cent, of ntDofon 

...111 i.ii, ,1 airli nliout llir« times Its woigtit of orljnn. Tlw propwrUon of 

nlini^rri 111 tbc rcatiluo wal gFeatcr ttaAn In the steel luelf — a retult proved 

nnmi-.n K to bo dne lo tbc fthgorption Of nitrogen orfonnntlon orammDnik 

111 I' 1 ! < r ilrj'JDjc the ruldue. Tlic direct analjriilo of clio lamplo of Iron 

iii>WB whatDTcr — thatuf tliucBuMron only a traro. Thlatteel 

.' ^'fore, about on e-nrtli per rem. of nitroeen, and liy ollior irtata 

i'viiyt fivm Kbout tliln quantity-, bntlntbrlomteel mnch lesa. It 

; tijit the residue Is an a»iilii<d cartnm, odt of whi<4i fact uises 

•uui. iiiit"<j('iiit conBlilerallons. But conflninf- these, for (ho present, to (tie 

wuifj uf il>e Rialleablo' Iron and the Keel, It nronld appear that the dlD^renM 

bi ettiTinlrn] tomposition Dciwcen tbera two le not itas remarkablu than tiva 

dlfi;Teui-D benreen their respecnve physleid prtjpertlvs; but In what pt«dH 

mainivr Ihese two elements product) these dilTerenceii, or the form In which 

Acy cxlat toother In the ftucl, wo can only as yet conjecture tlieomtically. 

When malleable Iran Is plao»l In a cruelble aloiiK with sonio of lbl« attf- 

tbed rarlHin, ihc inlmctnblliiy as to fusion of the metal Ig soon overeoine, 

■ud II mi li-< nt a white heat, and east^slecl Is the product. 

.1 11^ la prepared nmi\ed precipitate of oxido of iron and of uxMe 
< , and this Is reduced to the metallic state by pasiiin!; tfverfl, at 
■ iiiture, bydro^n pas — that U, in the usnal manner, made (nt« 
II. pins maiiRaneso; Ihia, placed In a corored erai-thlo, naditj 
. i 1 i-s an OKceedlnKly hard allily, bat one that doea bot, fioMeM alt 

'■ lih ipooRj iron itself ibcm Is mixed some ferrocyonideof 

" ■ exposed to a full beat In u covered crucible, then the 

>r any of the ochy- 
diii.Qi nili.iiliio forrocynnldcs. 

Tli'.i iiMillDnlnthahot and closed eruclbleof blEartrato of potaeli 
purr inin doiaf not give steel; but the addition of the double salt of i 
of |kMu>!i and ammonia (vihlcb Is a kind of Improvited mode of making 
cynuogenl, glvce a button of I 

Another terlon of liistrtietSve IlicM, in proof and Vu WaMiaA'StttS 'fluaa 
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ns, is obtained thi 
iron whilst It Is expired i 
or volatile mailers. 

Let tlie raalieaUle iron, npon wlilch to opernto far coDTenion, nr vroOt a 
nuDHLHiDreniloii, bo drawn into rods or abonl nne-rounU of on fnch In iKaat 
Ur (at each end], bnt drawn out between these— that Is, In ibe middle, inl 
R Ellin wire taperini; gradiially lowarJii iho thin ends. Fix (orb a rod in (t 
Mntra of a glosi tube or globe, i!0 shaped and contrived that gaseoni mfl 
temcan be passed into and [hroash It; connert the obtrxulin<; thick eat** 
the roda with the opposite poles of a voltaic batleij — powerfnl euontth I 
ila action lo raise Che thinner portion of the rod lo 8 red or white UvMla 
liKlWii, whilst thQ thicker etuis never become so hoi aa to Interfere with II 
moam used to keep them in their position. Fill Ibo latie sncceaslvdr wit 
the (blluwing gases, and watch the reEnits: 

Gnseonii cjanogcn, after a few horns, gives tise lo the formation of *ta 
lu those portloas of the rod thai hove been fulif heued, and this it •coon 
pBUkHl by a deposition of curboa upon the face of the metul. 

Qaseona ammoDia per te does not give SCeOl, but prodaeus a miioua 4tld 
tegratlon of tiio fiice of the hottest portion of Ihe rod. 

OloSant gm /icmdocs uot give Mooi, bat glvei ndcpOKlIioaodxrhonii 
tlie hotter portions of the wire. But oleflant gas mixed with anunofdal 
-with nltrogeii, doca give Btoel, and so on. 

Bat without further mnltipiyin); examples (and this mode or cxpcriuea 
bigndmluora grcut variet;), andwllhoat attempting at ibis time lo laqni 
Into tome of the complicated phenomena Ihcf present, one ntsolt Is en 
apparent, namel v, the invorlBble cDoputation of both Dltrogen and oaitn 
wherever the revolt is the production 

The coiir-luslona thot, lo ibo wilia 

ThHt liiu ^iiliiluocoB whose application lo pnre Iron convert it into Mea 
all couMin nitrogen and carbon, or nitrogen has access to the Iiob doili 

Thai curboii alone, added or applied lo pnie iron, does not canvert It M 

NIOol. 

That nitrogen aloDO, SO willed or Bpplinl, does not produce steel; htutliM- 

It Is csBculiul that both nitrogen and carI>on should 1m pn^eiil, andlhi 
no cose can be ailJucod uf conversion in wliich both thcMi cicmeau an w 
jirttcnl and in contort with the iron. 

That nitrogen as well as carbon exists subilandaU; In steel antr Its ool 
version; and eucli prcsiMieo is Ibe real cnnso of the dlsllnctivel; plijvia 
properties ofstec! and of hon, in which htcter these eleraenti do not taM. 

TTial presumptively, bnt not demonstraiively, the form of eombiuulani 
not that of cyanogen (Ihongh that compound pinys an Important pan I 
convordon), but Is lltnl of a triple alloy of iron, carbon, and niltoKtin. 

But Ihal oxpcrimcnlol research Is yot rniiiircd tu determine Urn rsktl* 
proportion of elements when Iheir union gives pure steel. 

What in the chemical history of nitrogen la there that Is inmmpMttA 
with Itl substantial existence In steel — in some fonn analogoaa to oOa 
combinations we liaow it to assume nnder simlhtr conditions with odw 
molals? Is it under a umpennure as lil|;b as tlukC necite'1 lo melt steet tba 
A coablnea with cuboa to [ucm cyanugnt, «.&'! \hv,n with potaaalna h 




, ^:^ 



[II thv proiteiice of our BtinoiphBre, wiili in aJBuanca In nltrmtpn, why 
l^nilil wo ever aecrilie to that element eome merely ne^tlve aClritiatea, or 
rLijidtivs MrviDg only to coDlrol or modify tlie mote vlk'Iil uction or imoA 
< riiLTeltmcm? Wb; dwell only on its fezoili- uction, or on !u MsamBd mere 
ii.ixlir^ rni: lu-iion among the phcnomutiA of animal ur of vet^etable life? An 
I :i :i[.M 1 \i«ting Bverywhe™, toothing o'cry thing, punetratinR, pennoatfaiJ!, 
lu:! I . Ji[tLij,ian inleimliigling itself with every tpucous lioily It comes in 
'" ii ■ [ «i:li, might be inppcBal ^priori lo eXoTciso olher liinctioni (and 
II, -Lin ) 111 -i'liy* the merely nsKativo ones luuatly aaalgned to It. And, amons 
I iliif ■(vculiitioas thai natundly arlM out of these qaestiona, is it quite Im- 
. ' -^ible that the play of n>l»rs peculiar lo healed Mcel. the asuumption, fbt 
\'imtilo, of tho pure blue and the purple, may tiat, In ttullty, be dne to 
Mitne phnM of development of «ome of (he foniu of Ibrrocyniilde of [rooT 

We posMsa anoiher evldeiire of ihe aae of nitrogen, fMm anoihcr and 
nncxpectcd quarter- It » on record, aa a practice of Itw Indian " Woon" 
EU-cl-mnkiir, iliat, along with hit iron or ImperfcW »W«1 In Wb molllnn end- 
lilt', he pianu. as his rarbon-^ving Duilerlal, the woo<l of the Cuibi mtri- 
' -^Lila, anil cuven Ihe whole earth with tha leavoe of Chu Omevl/ohtt iaurifoBa, 
'iili vci^tahle produc'iions, rlcli in asollzed matters. ThcHe, piftcol 111 hJx 
■ -tod crudtilc, will pvc an awtlxcd cnrlwn In eoninct with Iho metal. And 

■ till may have been ibo origin of ItUs IV-bat'kpnu'tl™ of ilioEa«i — ihU. 
I ' ua, sppuronUy wmpliical hundicral^ of some Indbn nnitimrl Hm h 
iiiulnally been the (hiltlnn of lomo mere ai: IJcnt, or of Aomu indncUon or 

'liuccJon— or toll anile of Homo ■caloof rlvlliutlion and of scicnco inpo- 
III" lo thoBe of tlieWesi? Tho Shcfflcld artlsnn sepkn, even up to th* 
; niicnt day, tlini which the Indian artllicer had found out ages oko. 

IIu( bowsncvu' all thb may Ixi, whether the nitrogen exi«t as an eaimllal 
I ' in^tltoent in sicol, or its olflco be one of agency only, the practical ^ipIIcO' 
I .■.»» fbr niunufkcinrinK purpose* that flow ont of tho al»vo collectton of 
: .nt«, are in ihi w:iy alTeined liy Iho tenability or the conlrury of any thCoi? 
I oombinalion. Tlii' fact of Ihe important pan, in the convi;n>lon Of Iron 
iiii-jitcBl, tluii Is iiliiicd by nitrogen and carbon tonjoincd, and panlrolariy, 
H iii'ji In the IV)nn of cyanogen compounds, hi incontestibic, howsoever may 
t'l' explained their nude of action. 

ii la the experience of tho writer, in hia examinationf of Iron that b lie- 
Di-imit in malleabUtly, Ibal Ibis deficiency U due a« well, and ovvn mora 
rrvqticnily. lo the presence in such iron of unreduced oxide dbuemloaWd 
throughout tho mas^, as to the presence and action of snlphnr, photpbonia, 
und other matlen to which this dcllclcncy Is mo«t eciicrally attribuied. Tkk 
t>< I aeems hIso to have attracted Ihe ativntion of Ur. Beasemer, whoaltudet 
!:■ 11 In one of bis recent ■poelflcatloiu. Now, the rciIucliiK acllim In melal- 
'iriilcoperatlunM of Dlknllne cynnogen componnda in well known, and hence 
I ^uin;i!«icd the pnssililUtf of employlntc them na well to remove front 
1 1 11 r>ai« iron llio inlphur, phoaphoma, and ailidum, as to elTect the conplm 
.< ihicUoii to the mvlolKc Htaie of any oxide of Iron disscmlnikled thtoutth 
rh ' orca. But theiie alliallno ryanoKsn compound!, (brrocyaoldo of pOtM- 

■ iirii for example, when aililod lo molten, Impure h«n. whilst oxerrislng- 
' \(i'aor>lliiiirr |>iirlf>'iiig cUtcM, leave the mctj finally In llio condition of 
■' •■/ Urn; tlit-n. h iiijothcr prolileiii. Imw W) »aV.o u\\B.Wivi,ii sH \\vwn 
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llmitH of llila pnper, fnll)' 
iveii Each, Ibr exunii>1«, ns IhoN l»eiiFwn ihii 
I, tlio femx^sntdD of manKonora ami Irrni, c 
ulnin^; it Inrcv qnimtiiy of rortxiit, wbcn each iron ta converted Inta 
BIwi, un rljL'ii|p|)li'-Titioii lo ft of muiiute of nmmonlii. 

Thi' vil] I L'Diiiliiiiniioiiii of nu-lion mil nitruu-en In MmJ -ranking Mo^ 

ni-l^'i^in'iL'a^^i'a. Dji'ii. iif iil[ anrli fnmbfnntions or of eltmcnlM contaMac 
tlic-L', it h iiniliiLiin.-illy lo tlio nsB of ihe prMwgen rompoim'lit *«■ "W 
Khonlil nwrt lor nil mnnufaFturinc rurpo>w; snil llie ltmi< nn'nia niitTMjr 
ftir rllatant wliea them; vnmpoauilg will lle^^ol^O snmfl of tliu most R*^ 
fiUtaSnoA nnil rbcnpent of ohcmlcally-nuinnriinrarRl prntuc-u. 

ThBopcmHona of iho blnsi-ftirnaoifiiicpwt tnethocl» Ibrt1ii-|troilnctloiitf 
IhoFie Kimpuunils thM arc of the hightvn prwVfciil vulnt. TlHini nra >i plaf 
hiuv all (lie elomcriM fur ttic jirodnrtiftii-tifitriintigDn of Mnain tyaMm, 
nni! theniv of oilier roniponnda, And th*1t)|aMi(n Hinillrlt>n«> taxi be wf 
O'ldnl for fcrnrin^ ihcao for cominvri^lnl parposei. Thnt t^'anofnn WM 
fbrmwl in certain touch of tba'nimnvV, tra« provM hj* Rnnilvii and Pfarfhk. 
I ^ S^ Clarh. of Ahurtluen, niaB3*>tAn n^.exoMlmA A Hllno prodOol that 
B. foand to ooOT out of tlw Viyprc-liolcs of a ljlii«ii.rnmlire itrSmOaBil, 
iddiKoovemlit lobuiyaBltleuf puUHilnm. Ir strTemt iibuiM on ih(> Qoo- 
I at Hurtatoll, to St.TTfa, fur e^tun|)le, we are lold by Qnivtlo, An 
tfiin inrorluMisconliandiinEas n besold, commorriali.v.lbrisiuvanleKitiliig 
|iiir]iu£t». Ii 1b. of raarso, the product of cyanogou, vhm ramlilnnl wltta 
<li<* nRnimulatuil iiropurtlon of puuuh contained In thu lliix lime-Mmie. Rat 
wliy Doi spurlallT ndd ilm olkalino element, aad comhlne in ibc (tarnMa 
siniullnneantil)r tliu peculiar reitiidng: and converting nnfiHU of tiwae aMU- 
IwniuU with [bclr apeciai mnoufirturo fBr olSer and eqnHily vaiiutli4« InAu- 
Irlul apiilli'Htions of tliem thai are eprin^ng up? Aa<l llii' i< unihMitiladl]r 
one uf thu most Important of tliD ditncllont thai the iron manafhcUtn of 
thin coanDT wUl Id futui<D bo lliund to toko. 

^f" PEErARATTON Of FERRUM REDUCTUJI. 

~ Br. ZSoRfprla njcommends litnltlng a mintnre iit tire parts pmlnxalate of 
' Iron wflh >ix poru anhydrous ferrocyonido of poiaaiiiim and ouc and thn*- 
qunrlor part* anliydrouii rartionala of potash. The Ignition is muiiitaliMd 
until the uvolHtion of fcas from ihc molted masB ceanes. This, n-liun mid, I* 
tlioToushly woKhod flItU pure *Tit«r, anil ttie rcaWne dried. Tbo pfoHiitt 
)oarK aa a dnrk-Kray powiler, consleiUis of metallic Iron, so flncly digital 
ti wUiin touched wlili a llgliicd matcli, tbo wliolu mass banu Krwtuklljr. 



V LIGHT ON THE 

■ the pnblic expciitacnti, with the to-MlIcd 
t Iron anil proilui'lns HtccI, inoiit pnutlcn] Iron munururTurer* k 
i tliBt notliinii; of any vnlne could come of il. All ni^rved lh«t 
natleuble iniii — that It vi»» rol-nhort, and had now 
I'fore, hiis token flio nhBiaeWw of mv taiete*tln« 
f Iltllw or no HimmcTdixl vatau. U ■iiv\if>v>i»iB\««v 
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• the iienn tram wliicJi somo rcnlly eucraesfal pntDMa wwi fut tn 
;, lo niTDlulJuiiixe M oticv itio iruu inHiiaf ntnnre of tlie worlil. It bu 
1»*D. liciwoYor, all nlun^c snspotBj Ijy luiinj' iliinkiiif" niun, ihM tlie iabtreiit 
iiniHirtlte* or Ibe oto operated upon, and of llie rucl, wcro ihs cauwof tbt 
.'.riit of garcou, wtiich ttiv pbilueopbiciU uid simple tuiure at Ibo new pn>- 
"V H> TuUf pniiiiiMil. Tliat (lie alr-lmiliu^ eflectiuilly dmirlNmixed the 
jroTi.aiiil iliui lo any tujuiivil dvgn«, was duorl; istallUKliiil ; mill, aeconlliljc 
i> ill our kn«wlDdt(s of Dio muatitution of Iron, the jirodiut ihcrcfbrasbonld 
i< no been a maltcablo l>l«in], or nl leut, a «toel ingot. If ilio produa wu 
'< illiiT i.if tlii-iu, lebat was it? Colling it refined iron, did iiut nnswer Uio 
, fiM-, heynnil Ibe coniDicrclal application ot tbat tuno, stuel itwlf l» 
I ill a certain tla^re of rellncmenl. 

:.i'liralloniionwa« BubslJIng in Europe nnd iliepnilod Smtei.tnd 
<i< r \va$ trains left to diwppofatmont, a Swedish iron-miwler. wfao 
le prootea. ordcrol the requisite appanuiu lo be avat lo hl« 
Li U Ediken, and, ailcr coiioidi^rabto delay In oxpeilmcnliiii;, bos, wilhtit 
It perfixt, sncTMHlal In establishing the manufoctnra of good atoel, on 
gtlinl wale, b; the Beffiemer proiieiu; and, <o Hhort. devote his wliote 
le procc6B. Tills steel hux been mode Into englnam' 
^iKilto-pbUB^.Biidculluryi and the Improrenient miul now lio rcgonlod 
imptishcd tommort'lut fact, wliuh tim no loogur admit of quoBtion 
tl icrminda. 

I, tbe Swedl!<li iron-nuuilcr In qnestlon, states that ho has 
""furricdout Bessemoi'B in™uilon to the fullest ex lout, without ever bsiing 
ii.id m-(Hini« lo any one of the nllInl^roas plana wliH'h hnve been patented 
'■rolhers, niider the idea of improviue tho Oripiual Bimpio process. The 
I luiTiirilng vessel is erected near the tap-liole of tlie l>liuil-f<imaco, so tJuU 
tii»u( ouo ton of anid piic-iron eon be run into the apparatus at m time. 
Tbo pnsuure of tlie blaat in from seven lo olKbt pounds to tho squan Inrb ; 
sKil wlitm roatJniiHd f»r six or seven minutes, the whole charge Is eonvoMd 
fntd shkI. The lluld slecl Is discharged into a loam-lined ladle, when )l ll 
wl'U itirTBd, and iKiSBfilonible carbonic oxide dLient;aged and Inflaned. 
AriiT a (hurt Interval uf rvpow, wblcb Is probnlily necessary for tbe stud to 
< niiduiiKa IVnni lUv aeriiteil condition In which It leaves Itie convening vessnl, 
i< u run off fratn tlie buttoui of the ladle. In a vertical stream, into the Ingot 
moDlds. 

piwl, IVom the moment the fluid plg.lron loaTsa tli« Hw- 

It in cast inn I Ujh inonlil, does not exceed twelve mlnnles. TbokMi 

jht, bieliuUni; tbo Impuiltle* thrown off, docn not vxnml HDeon p«r 

which I* only about one-half the waste incurred In the munofactare of 

by tbe oM systam in Sweden. By tbls Improvemuni Mr. GoranMCMi 

v», JTi a lullvr to the London EHsintrr, that more than one thousand Has 

luaUy of ra«i4icel can lie made witli the saiDe qaoiiiliy of fuel as la now 

Hired for making Ave hnndrnl tuns •>( iHir-fnin. lie says: " Sn coiii- 

r.'ly biivii «-» in'miniillshed the objin^l, that we now make aovcral ions of 

:i' lL,::,,r- i>r ,':i.i-.,i>'i'l, In succMsIon, without a single mishap or fsilunj of 

liiuri. II,. -i-.i iiin bomadotlthor hunl. nitilium, iMT B " 
:iii'v • 11 '1.1. 1- ifii !;i>[iiiiii^r perftiiily sound and fme tniia ei'arlu n 
klii'l. .iii'l li;" (lie property uf weldUi);ln«iiuMtt«iniirluil)lojM 



^^Hko whole time 
^^^■BtDltiiicaB 
^^BtiBht, Inelud 
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tlie following; nbatract of a eommunicaiiuD, presented 
[ Academy by Dr. A. A. Uaycs, ou tlio ubare suLJjoct, 
of interwt. 

It is well known that Mr. BuBBemsT lias luiMal hia improi-emenM ob 

I HwtllDg novulty of making i^ruilc icon luuui]' pure, wlttiiiut cbo i ~ 

[ tiom oirbonaceuua maticr. In tvtwIilBrliuc ilio onlinary luodc 

Ut Iron, ilic Aual openitionH Uiion porfortDul on crude pig. or c 

tvfinod pig-iron, we iukve, a» odu of Uic cnnililions of sureew, iliu i 

I of on IntenitD hent, and lUc prcsuice of more or km atuunplisrii: oxygMfl 

M muntniu the required dejiTDo of Holdiljr in tbo moBd of icon, 4M 

It ttie carbon and other impuritim present. As the iron luiw IH O 

. bon aiid oilier cxtraneoos Eat»tiuico», it becomes \c4a niBJIitii, and ibe vgi 

], itlrrlnf: the mass b9 It hcgioii to lose its fluidity, ^ihcfi iulo raiq 

tM) the a)(Krvi;iLicd panlclus, whlcii are ulwoj-s spherical in gaiM 

I fbrni. From tbo iiuuses, wl'iich arc very porous and nnvilu'il. a, tmt 

L nenUr tijna is obtaioiHl by the usool means of preudug, or iinnimeflngai 

roiling. 

"There is in Ihia prorcus striL-Uy a segregation of pnrtideB oT p«w in 

I Awn tlie cnido mnns, which, under the a^llation of sUiriii^;, uiiit« to Cm 

I xonnilcd Ofocrcitatlotui; and the heat of the fnmace being liureaacd, C 

1 Mparation of pure Iron (.'ontlnocs, until ilio nicllod impurities aloiw KMMd 

10 duui^ of crndo lo pure iron hi accompoiiiod by tliv prvJutiim in pott 

■ tll« impurities wbii-k nuualn; they nro not educts. Aside from tlio kM< 

n the Ibrm of carbonic oidile, the phosplionu aud EulphyT. — Whtl 

I Bty oxpcHmcnls have proved are always united lo the metallic bwct at -d 

abt oralkallB, — with tliesc buses, bum Into oxidbtnd prudncls; wliilol 

loinRi and a portion of Ilie Iron, idno oxIdiiMl, fonn Ihe melieil al^i 

liter, as an addhJonal foreign matter. To the loss of impnrtliea we tM 

lo odd the weight of Iron burned In fanning scoondary prodacta; oo ihi 

[f Iho ojiorations were petformed on crtula iron conlniulng nIiiotjH<n>-|i 

t. of pore Iron no more thuu ei^lity-twu porraiit. of malleable Iroowflll 

alnod. By tlio method of Ik'ssemor, cmdo Iron In a melted aMM 

V oxpoKWl, in a nearly eliiseil roccpiacle, lo Jets of air forced iulo and uttdortl 

'linnd il U alleged that such an excess of beiil la iimdui'cd In IlM 
I 'tbat the metal rontlnuus to boil eren aAcr Iha blast has tvanvd- 
PtiWM Matemcnt is mnde, that 'olr. dividing into Klubiilca, an 
; the pnnldos of fluid iitm, and tliua coming In 
f anmaroiu |<oin» witli the rartmn raoiaiiiiid in llio crude Iruii, and pi 
I &orohy o rivid cunibuKtJoH,' nud tlio sumH utiua li imp"'''! in olbur ] 
*. BiMwuuier's patent-iijwilltatlim. 

It is well kiiowu to ciiomisti, tint tliB coinluulion of ibOQMlM 

n caanul (nl'« jilnce Huh r lltt amlilimi. This carbon cxM* IK , 

W itllotrupic ttaliiof ^ipliito, sud Is not combustible ovca al 

id hl^'hly hviUoil to u cumnt of atmosphHrio air. Wo Iwtn 

10 applh'ulion of oxygon in same ronduniMNl ■toted 

inil'ii-lililc body atuniinatry tem\Hitnl ures, has its M 
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ith i!i!i clement, iho heat diitcn^agnl !■ unplc Tor riuTjIni; ibe iutd- 
..— ..< Tiii^ nuM tiill lilglicr. A poriion of oxiilc of iron liviae fanncil, 

"il mmlon hiipiirMi] by tlie jcis of air l^vun ilic cciiitiu:! oC tlio 

I.', lorlxni, H^icA CAcm iunu mVA Mc i-UHi/eiiHii arygrn of Ihf iixide 
produi-n of tfai* eombtuilon, uidng rrom iho mingling of 

:iiiil gTHpbitie tarbon snd pure gmphiUi, nre iwo, — puru Iron, 

art>c:nir.* oxida; tlio former nuitlng wjtli the maiB, the latter OBCspIug 

1. mil liuniiTig in the amiospliero, or efon with any oxtde or Iron it 

i iriih In ibc niius. A munient's coneldorotion of (ha opoi'aiion showi 

hk- I'liiiihaBlinn of the Iron at llie first Mago leads to tlie Ecpnratlou of 

L. rnrbonlc qxido, onil s rodonion of the Oxide formci] (o puro 

ir^i. phoaphonu, cTaoogcn. and snlphnr, the bases of tho nlku- 

ii<! intn-poiad £laf:«, arc oxidise^, and ivmoved lU l>isible com- 

siinio way, wiiU Ihe/mri iriKi amata Iht crt/iiaUlitil linlt. Tho 

•: iliB Iron taitra Ibe teraperainra of tbo actloK hmlles (ir alwve 

lit. while tho redaction of the oxide of Iron fonnnd diralnliliM 

■iilinB defin* tlii» tompcraturo. Were ilie condilions of Ilw 

: I I'll that the oxido fomicd from the Iron bnmeil wm equivalent' 

^ lite carbon into carbonic oxide only, at the inoincnt the oxlljo 

II I" < urne pnro Iron, thou no incrense of lompcratnre would be nolod, 
.!■ >.-i>iilini; liiSaenrafl of tho surrounding mnliiiiti would i'imI the aaln£ 

Wh.yr ihu tnlUal wmp*ratnrB. Honi.'o, it ia aKHBniinl iluit more tlutn 

III iikiii of iron <houUI bo bomed, aad a lo^a of this subsiuira miiM 

" ibnt thoopemilouof pnnflotiaiiliyibe novr proccH i« enrrtod 

g irim at furl for carbon consumed in tliu onllnury promu. 

. \niimAs ufriirbon to exirt In a samplu or crude iron contalnlnit 
■ iiiids of pnro iron In one hundred pounds. Ihcn litftitfrl^ 
must In bum«<l 10 oxide, and tlie «[x pounds of carbon wHI 
<<iiice the tvrenty-uiglit pounds of Iron, leaTiog uinoty-lbor 
. 'ii']>Hic<l uf rarbon. Bui ibe pmctlcal result dilTcr* from di& 
I -niurb lU a posiiivo losx of at least ten poundi of iron occur*; 
inng Ibe Incmasod elevation of temiwmtnrc, we ncgiecl tliat 
>. iron which, having t>een iHtmud and again reduetxi, add* lOi 
1.1 keep in view the cITcct of tho combustiflu Df ten potmilsof 
iiiu operation at the hicb tempprninre attained. Accut«ld^ 

m tbo temperamrc is made by lliu cointnutlon of other bodio* 

t In'ililet carbonic oxide, lint there are also luiurcca of cxii«ndlIilto,F 

Z OS useful eJftct tlio amount of heat gcncmlPd b)' ten pounds of iron 

1, tmm wory one hundred pounds or molted Iron talujn. 

H )]i'<.L- ihlH nimbiwilnn, (nilii); in moineniuriiy irltJi the rpdnctlun t^T 

< iiiDeluni to afford the oxci-sb of henC rtqujrod to mnintain IM 

"I iIiDmusi of iron bIk>vd tho iniliol tempnratun' fur the short 

>>r tlir^ minutes, during which the conversion tolics placo In^ 

I w>wl. 

liolnl in this connection Is the condition of the pure iron nt 

.1 Its conversion. A« this Is the most Important lo a corrcft 

! ilii- pminlcnl benrinifof lb" nictliod, it woadwuicd neccisory 

1 1' ity the i>rdiiiiiry tnoilc of puddling iron, and n'l('n.'U('e b now 

'1 iirirt where it Is staled, that, as tbi! Iron tm^iiiva ]>i 
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i-bar^ wouUt bciiointi tonralitluted. and cniiUI not bo nnnovod. In ibt : 
mctbud tliojvUornirsgitaiKor'lwll'ilivDuiairon, nnd yd tbbmliiU 
lion ftiwn nut pr(H:ui!i1, unil It liaa btun asmmal tliut (lie tK^llni; tempm 
li BO liifrh lliBt cbo pin« iroa 'iKiromee lliilil. Ho evidence hu been 
acntal in btutaln tliiH lu^iiumptlini, nnd li hu> bcvn Hhown bImvd, tiua tl 
te no conrco or bent {ireecnt wleqiuto to am»a mch flulillty. All llw t| 
niena of a suite [llnatrHiting tbe mnnufocluro, prcpund umler tho cjro of ItiV 
BeMraner, show thiU eiii^b heat of BtildEty is unnecwRvy. 

"Thcio ipecimpiiB prove tliat the molten miuii of pure iron I* not * tiptf 
Inm, but a soml-fluld, composed or crystHU of pare iron, wliirb, tn " 

uiceiritli thelawsof cryslalllzation, Imve withdrawn from the flnid, men 
wet bf the fluid Iron preKnl, and Tendered pnlMcron* by tbe carbonic oxi 
goi onMngled. This physW ronditlon of the Iron [« repntscniHl by pM 
dea ot ball tntxud with b small proportion or wotrr, or more exBctl; % ll 
mixture or crystnls of tagar and cancentmted eynip. as U la filled hilO t 
Ibma; goch a mAsa will flow nnd take sbarp Imprcsaionii in tbe moiiK 
triiilo iti texture, on cooling, Is liigbl; nyslolllnc audporoaii. AUbaaKhB 
iron in tbis stniQ Is ae pure, rhcmlcally, as any bar-iron, tin ittecbBinlcal Mi 
docs not aaeimllate it to malleable iron, and Ibo ingots rarely praaoat ll 
eompoctDCK* of cost-Iran of the coaner qoaJiilea. A carenil tsanlettk 
Of the ipedmons sut;gv«ts the conclnaion, that lUDcb of Die chMweUPi 
Dnldliy lii al»o due to the presence of the engaged carbonic onlde, wtdi 
liko any gu diecnga^ing from a dou^-lika seml-Bolid, rau)ioi it to flow- 

" This mechanical constitation of the pare Iron removes the lUfllad 
which every iron-master must have conceived to exlnl in Ibo dc*cripli<MM< 
the new method heretofore pahlished, and it will be »ccn thiU the ollbeti ft 
docod In tbe old and new ptiiceBS are strikingly similar; while tbe ItaS 
tbo one case is iron, In the other the ordinary coke or cool. In mxTdi 
the Iron fh>m the famai^, tlie pnddlor depends on (bnulni; a nnta pan 
aggrcK>tc, while Ur. Beseemor, by a roAncd inccbaivical agltodon, mmivm 
the whole into aseml-solid, ciyntallinomnsa. fullof giu-bubbl«,wUcliial 
ftom sn Inverted vessel, and toko the form uf the moulds." 



ON TUB COMPOSmOK AKD I'BEPAKATION OK BRONZE POI 



Br. Kiinig has mode some experiments, with the Tiew of 
node of preparing bronie powder, which la generally kept B(!crel. 
specimens be oxamlnBil were those known coromerclally as — 

1. Palo yellow, a. Yellow. 3, Reddish-yellow, i. Orange. 5. t 
red. 6. Violet, T. Green. 8, White. 

TlM bronze powden, l, S, 3, 4, C, and T, were found to consist at 

mA line, with traces of iron. 3, 4, t>, and 7, contained a small MM 

' oxidiKid copper, iho surface of the particles being covered with suboxide i 

I co|>[>vr. This Is shown by the action of acids; Ibr when the powd« 

covered with dilute sulpburlc or hydrochloric acid, the color Irai 

m, owing to tbe solution or the thin layer of snlMxlde, ■ 

ir color of the alloy appears. The amount of oxygen nnild 

d In any of Ibcse bronzes, but It did not mnoi 

e powder called white, conlains tine and li 

« Ma found 1» cnnioii) n miniiic quantity of Oil. 

(M povdcF In dilute add, wpwUed «vwl ^.^«> turtmn o( Uw U(\) >ld_ltJ 
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The qiintiUtstivB itnolj'ela of tha «lloyi> ^nro tlie ftilluwint; jiur-centBgo 
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Ls show thil bronica or tbe Tno«t dMfc rc nt colon pnsiiMB noiirijr 

. The aMlon or acid gliein'Hkcwl^ Iliat Iheir minr l> 

It degrees or oxidatiiiii. -It Bni(«™ thcrvrnro proliiibtc, tbftl 

iR or bronze pomlar. a ceita^ Moj ii ated tor all, and that 

* Brt produred liy beaitni; lo-dtlfprrnl tompcranireg. Thli Ut. 

g finud to he llie nue. tii bin cxix-irtmcnls irilh tbo nltovo-namoi! 

m, No. 1, wlien heaced, prcatqjjed Euccesflvi'l]' a^ [lie prlNtiiiulF coinn, 

aiulmd B fine dark vlolot. .UoH of the oltiM'' jwonns jirvi^tntod Iliv 

p flunwner, and whan ihe p«M w«b iniiiq«i^|^,<buiJ)- bccuiuu blurk, 
B (omplete oxidation. 

r. Konl^ ii of opinion Ib|{j|)|^ 1^ Id IheM'bronie iHiwdcrx ^ij^lnaWS 
-I nil Ihe luc of fnt In Iholr pra^artftlon, Tor, the purpose oC inaurlng^biirorni 
■i rnpcmlures. Tallow or fat oils would Xjfff' amwer for tills purptjife, Hiiiro 
' i«'x wuuirl, In courae of tinio, rauaa an i^d^ltvn of Ihe copper. Wngt, and 
r>pci-iatly pantlBnc, appear bctler adii)M^7*^T thl» purpose. Htscalo that 
0.5 per ccnl- of cither fiubulanc*, mLt^d wlllritto bronio pgwa^ilu • sliulliiw 
pan. is Kudli'li-nt. 

Th* ■niM'ljuuli'al sitlxtlTlsiaa of ihe alto; is nHL-ilcd by rollhK niiil ham- 
DicrlnK, u In iho preparation of Bokllcaf, and then EriiiilinB [lit iuavcs of 
mclit). with water, li«twcua aloDM. 

Ht. R<mi|; has endcnrored to prepare theto bronivi In tho vret yiny, hy 
miuciDi; the maul; but liai Dot sacctodod bi obtaining any Batlsfkctory 
tanln. Tfi* onljr mbsMnce of this Icind which he vru olilo to prepare In 
ibr via way, It that culled " iron black," which ia used for coaiinR Rypoota 
DimrM. Inonler to (^veanappcaranceslmllartograyiuiat-irun. Tills cutulnts 
dC ngy Unnlj divided autlmony predpitalcd l>om solution by means of ibte. 



fiN 1 



> NEW METALS IN SWEDISB UAGNFnC IRON ORE. 



I'nifeMur {TIl|CTen, in a recent communtcatlon to LIulilg's Annnlcn, ntotn 
ilial lui boUcviBi liu Ims dcl(.>cLud In a magnotic Iron ore from nearAsker- 
'uud, StfcdcQ, two meinia — oneof an ctectro-ni^alive, anil the other iif an 
ulU'.-tni-piHiltivi? nature — holh ponaeming propcrlici whirh ju*til)' Ilioaiiniin|i- 
lii>n that Uiny have iiul IiIIIiltIo Ih^'r known. The on In qnutlon, WhBii 
uliioil to i^ouil ore* in Hmeliiinif, is 8»hl lu cause a Ulitb dimiK vH toKAuoKnift 
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Tbo (iloolro-n«eBll»e melul hns Ihe fuUnwin^ jmirrrr' - 
, down, nlih n brown color, liv Kul]iliun:ticd hjUto^n : 
uul ihaiir«dplCatul«sotuIf[i;iiiih a brawn color in atur.. 
I ■sunonlum. lu BoluiSon In nlcro-miuHatlc ncId, win n 
dopMlW u solid budy of a liKwnisti-yclloir color. II<i<<. 
gives rolorlcse Kloboles, nritU sultof pbOBphorus, aud Airrii^ln.'^ 
•oda upon thareoal. _ 

Tbc propertic!) of tha eloclro-poslttve yactal itre u (bllow: FmraaMA^ 
tloa of Iron, mUnl witb a sufllcieDl qitanlity of ansUla of hhIb, It i* thtow 
don^ tiy a sulphnrotttiil bjdTopsn. ti^ther wiib iron and ii Binall anvmnti^ 
■iac wliich is contained fu tbo ore. lUler tlie predpiiaie haa been panl^ 
dried Qpon the fiilcr, ii-on aiid line may be [«m(iT«l by cUInta tnnrtatle «^ 
and aftcrwardji nitric add. Tho roBldna, calcined wiib access of air, aoA 
t/terwuia fnaeil wiih carbonate of »oda, yfoltUa er*y'»li-ydli 
r wbich, when cnlclnod in liydroifca gae, Aimlslies a bini'k powder, 
i iHims in tbc air to a grByt&tF^llow ifody. Tbo blnclt powiler obnilim 
I ndactjon witli hydrogiw gns, it dIsFolrcd irlcb KKlrvme difBmlcy Ti}' nfl 
fwld, but more ivw^ i^rro-tnurbitii: odd; in tills toluiluti alkallw flwn 
jellowisb-bninn, flocruteat preclpltnio — tbmx-j'aidda of poiaMlnni a tHov^ 
.green one. Ucfbre the blowpipe, It glvna a PolorlcM fflobnle, witti atlf 
phuepbonu ; tills bocomcfl opnlMcant tn the Inner Hainc, and wlien ft li 
I quantity is prusent, pay. It ie not In the teoat aitraani liy tliD '<"'epWi 

lODLN'E Uf ATUOSFHEBIC WATEHa. 
H. Uarcbunt, m Oio Cumpta Ilrndta, So. 17, 1S':S, piibtJKhc* tiio det^ 
a great numlicr of ana1ys<», Htiii.'h givni to pnivu beyond n doubl : 
iMUno and bromine (tnicos) " are coiutantly and normally pirsciil in aa 



The fVillowin^ paper, by Jl. ii, Ucnr\ and Humbert, in copied ftmn 
Omipla itmrfw : 
Tlio mineral wiuor,ortho residue from It* evapomtlnn, mnraorteai 
i cenlmtcd, la trcnied vrlih an odd aolntion of nllrate of tilrer. Tbk' 
I «lidtatB which taltcn pUco ouifhl tu eonuiln. In the etan vf cllnr ••)■ 
1 Mm ehlorlne, brumlno, and lodbie whicli wiu Ju |hn wutvt. Th» pnti)ri 
, b wv'<''d and cururully drioil, and in ibis siivte it is mixed iniiiijatntjr w{ 
araali quanliry of cynnldu of irllvDr, iben biiroducvd into a nib^ >^Mnt,< 
t&oaxtremiiicBof wliich U IsDxed bctwevu two unoU plutft «f wmUI^~ 
.flax. A current uf ehlorlne gas, perfectly dry, Is niadu to pus <KM 
mlxton!, whilst the inirreipondlng part of the lubu i» (itindy hmML 
lodlnDi bromine, imd i^'aoogen are dli>placed, and, conibluinc; lofclhw^ i 
dun-E ill llie iiilili."'! part of iho inbo In beantifnl while and cryttuUiM-i 
of Iodine Slid bmiiildniir r?Rnup.'n. Hie tulie is attcrwards closed Ul 
lt> PXlreniilies. nn<\ rcaerveil for testing. 
Tlie Imlklu and bromide of eyanot^n poases* phyniiTol and cliemlMl.l 
li prevent cliett being eonfbnndefl with oibor eomptmuta. 
IncnbUmei at a lumpenitiirD of US', and the bromide at a tempaci 
f* f Jthrenhclt. TbU ^tTureiwn ^nlXwVr -ftAsUlUy v&rmitii uf ttacb:.! 
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- nf ••>•/> iba bromWu nlono ^ina llio opper pnrl of tlio mbs, caro 
i.ikt-n 10 kasp il KOureiilBiilly oxil. , 
■r Liijltc ujioii the clicmicol cumposition of these (MimNnniloiu; 
. ■ III iiiy tliat It U way to dcH'nulue wtih uorialiily lliuir niitoro fn 

i.^ uiiii ihum ilio prindpal rvSitlom wlik'h cbaracterlic Iodine and 

Miaint. Proper cure shonld t)c tnkon in preparing Iho chlarlno Tor M» 
loiTsa, thnt tbe eabfitanccs should be pure, and, above all, rontain ncllhAT 
■Uiic, nor bromine; bcslllM thifl preoinllon, after having mixed the cywilda 
I -' -ilTor wilh the other tllver sall^, the whole ehotild Ira lieatud for Bomft 
iTie, and if there nro no traces of Itnlide or bromide of eynnoecn, the pro- 
• ■ < ia proowsled with iu Ihc ordinary way. 



IMTKOVEU UETBOD OF PUBIFIINQ WATEC 

TUe fnllowiD^ plan of pwll>ititc water lias recently U-cn patented ty 
ntory AioUuck, of £ngland, [ho apeciflivtion ruuding ae followi^ : 

1 iUSjK'nd, la a tanli or reservoir Hinlniatog tbu water to bo pnrifled, }>f 
Ti.t'.LiiH uf IroD rods passing across il, iron wire, of alxiut one-slxlcenlh of 
. , inch In d[ameicr,loOfelyi>adtMt in bundles or Hilli;, and in Iho proponlaa 
L :ilioul die pUQUd ivel^lil of sacb wire lu every one bandrod gsllonaof 
"iiror, I nllow tliu wntur to remnia In eonlocl with tlio Iron wire from 
iiMjiii.V'fui]r tu furty-clijht houre, according to Iho rapidity with whldi iha 
Jill." i[iiL.<uiiii of organic niaiuic ocuulonul by tnch coniact lukcs pincti, and 
i iJK'ii ]:.!.•■• Iho water through any kind of filtering medium now la use 
oi.i'.li 1^ I'lipubleor relaluiiig the pr^dpitatu ronnul. For the fliiratlon of 
H-Titrr \n l.irp^ liulk, I have Ibiuid the ordinary sand-filler suffleicnf, Th« 
I ii It of ihe contact of tlw wMer with tin solid twdles above described, 
. iti.'n (hv water contains nltro^u iuaiiy Ibrm, is lo docoiupOBUoroxIdlioilio 

i^nnlc miii(i!r and [lie niumani» i-imlaincd In ihu water, whereby a coruin 
: < tii of thu ur^nlc mattur aud ammoidu is ronvDnod Into nitrous or nltrid 
:i ill*, or both of them, by wlik-h tlic rest of llio organic muticr l« reiidonid 
..I'olnblv, TbeiiUruus anduitric acids finally caiubiDn with the iron, orwilb 

riiij uT (ho Inorganic basos, if any,conLilnod In the Water, and llie oiganlo 

..>iiur rundvrod. iiuolulilo Is pracipitatod, logethur with some piutof Ui» 
.ui.ii:aiuc niuttur. If nay, lontolnod In tlie water. 



nLTnAnoNTnmjufiu saxd. 

EiperimenU by Mr. H. M, Witt, at (he Chelsea waterworks (Enghmd),1iat» 

pTOTcd ilint by simple flltmtlon of water iliniugb eand, soluble talla, a« mil 

■asufiKiirledmattera, arc separated. Uut Of U-I'SS? of solid nisiduedluolrad 

and '•ii-p iidi^1,S4'237 wore KiparalOd, including 7'3SU of solabJcsaJU (fSlD 

iil.irid of sodium). From water coiiMlnlng 35'GOof solid rteidiie, 

■liiiH scparuted. S-JOl of which wen; dissolved sails. Ilenrompni 

I ihrcmgh aandj Simla for long periods may scpamie disMlnd 

li.-nta Itom waicre. Mr. Witt apidlea (ho f^sto explain Iba 

'1 frvsh-watvr. springs on ciirul lulnnds. thul ebb wllli tlio lld«. 

IliirwInV oxplitiintion xocms most ivit»on]ib1c, — lliat the tmb 

. utii the tainsi aiidiboi. bring ilt'likincil upon ihccornl rock, and 

:.i.ici trtng Jls'litcr tbnn lliu boU wMot ot Ao ocean, ft*"***** 

It, <■'/..■ fif,* ji MJ>iW d ial>B«K'W»tBW'fcg*IWttwn. - aiOman't JiNffwt. 



ATE OF roTASn A3 A D 

Dr. Girwood, In a commumoition u> the London Lancrt, tdghif ■ 

awDdB penDBDguiste of potmh u a powerful dcodoniiil, and also u u 

I' wclinroUc and sUmulanc when appUud lo sorci, ultrrs, etc. Ur. G, ikfi: 

A tcospoonAil of tbo subsuini.'e powdered, added to a tabletpooiifiiliir two 

or water, jiutcnou)^ tomottton itwull.and sulBdctil to coviT tbeMffaa 

of a &M dbb — ■ dloner-ptate for oxamplo, 1>elng iu«l for thu pnrpoiG— 

Xirllig a broad mufacu for the atiBorptloii, and Ihis plato placed under Um 

bed, or unfwbero moat convenfonl in tbo Blck-chitmlKT, all wtur dluppaan: 

d It bug an advantage above those in bgdiiriI one In tb« «irk-ctiftlBter, 

tt It has no odor of lu own. Vinegar and chlorfno and niiraas mM f^ 

I tn often of theninrlTea a ouImom; whlbi dostroylnK one odor 11107 OMt* 

I Juiother: but Iho permanganic arid ha« none. It oal; dcntroys; ft doMMI 

lie. I bave employed the »o1uCion iDcccsiirnlly In my stnblcv, Md la 

ur pIOLvs engcndorlnj; odOR. It does not require ftequcnl rluut;(e. Hh 

I 'II lost IEb original bcaaiiful purple color? llsd it beoome black ami aUay? 

" .; bat not till iheu. 

rSB OF WOOD CHARCOAL IN SEWKBS. 
^ The lB«t report of tbe Commissioners of tho London sewora contatiwIM 
~9llowin)t icatimony rcspcciln;^ Ilii' Tulue of wood charcoul aa K deodurln*: 
"Wo have," says Ibe Report, "In cumiiiun wood charcoal a powvdkt 
if dMtroying the l^iul gaacs of aewera. How it Is to be applied, l«» 
I of but little cmbuTBramenl. TcotUule the sewers tu jroii mlB, 
i rtflhca- hy tbe open grating in the Btrentu, or by the rain-walsr pipoa of (fee 
r by the pillars of the Rait-bunps, or ly IuIkj carried up M Ibe 
Undlord's expense ftom tbo drains of every bonie, or by special chafts In 
ll» public street*— in fact, let tbe eawa go out of lheB«¥n.'r9 bow thcr will 
ftnd where they will, yuu hare but to place a Fmall box cooiaialnc ■ Anr 
pcanleewonh of charcoal in Ibe course of (he dniuttht, and tbo purilleatiCB 
of tbo air will lie cooipk'ii.'. As for as we know, the ititinKth Diul (lie end) 
nnm of this povrer aro iilmoai unlimited; so that, when 
bo* tieen set up, it will liuiiruntruuuunlyfbr years. Its octiuD 
draught, is not particularly iiijiiriuus, The lumpcraiurc of 

iB which are now 111 uurk In cirvulDiInu the &lr and 
im, will be sufflcloui 10 l^ctji u|) u current uf foul idr through tlw 

re midtiplicil lu 11 lur^-uexteut, the IVlclion of die gasM • 
al would bo nnlui'cil in »n JusijpllQcaiit amount '' 

EXTKaPOKAKBOUS ritErAEATION OF CULOKIHE AS A 



The chloride of lime, usually employed as a means of duicngogbig cUo- 

Bftoe, bai, bciiiiloa Its price, die inconvenience of being tather tsphU; bK' 

'I. Lombossy substitnta ftiir Itn chcHp and simple prepamtlMh 

dating oTcomiuon salt, red leail.sulphuric ai'iil, and cold water. Tboiwl 

mixed Willi tbo saic, and Introduced Inin a IxlKlo full of water. TlM 

F'M'/'linrlc odd i» added KrudutvUy.unitlwABM iwUnccvaln. By ililipn>cC9« 

tlJittaM ot lead it formtd luid piw;\viiii«3i, emi *i\vliw.t «^ »«ia. snA ■jito- 
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!• remalu dlasolvpil (n Iho wnicr. Tlie flilorine. wiilcli givpp ihe liquid a 
■, b iliaenjjHtfWl as "tmri bs Ihu Imitle I* "peneil. Tn pnKltuv > 
f^ tBplii ilucngigciuoni, the UquiJ is jiourcd into flm plules, lo us lo allbr 
'ko fbr evupuntlon. 



OS C0L0K3 OBTAIXED PHOM COAL-Ti 

• fbBowiBK paper was receuily reud buforo tlia Laniloa Society of AitJ, 

r. GnuwCalTMt: 

bKorembor 1G61, in il papei roul (o this Boclet)', I utateil tbut, era lijng, 

uotic acid, soma valnalile dyeing aulwlnncc* would bo pre- 

I Croia uMl-tar. Thb expectation Iiab now bocii fulfiloiL U«mii. 

ut ft Cllun-b hara obluiueil several blue coturiug sabstannjs IVoia Uis 

Dol-litr. and ono from nnpttutlino, uiunad by them NitnMfr- 

IB at>d lIilnis(i>tiaplitliyUiio, cto. 

r> Pwkiiu bus laiclf lakea » paluut for tlie commercioJ application of 

M«f «lu9*e buiniifui piirplD-hlui! tolars, wlilpb lie bos aucasaded laBx- 

unpls of wbtch 1 bnve the plcoslins Ki Iny before yon. Ttlif 

c color, which rivals tho doUuiio sad admired color of ordiQ, bM thli 

il ndvniiu^ over It, that 11 is not ibatroyod 1)y liirbt: Mr. Porklna luw, 

-i^rurv, (olred one of tbo probleini of Ilia $tl of dyelnR, viz., the ptodne- 

nf n fail colm- timll&r to the ftufitlvD one of orchil. Mr. Perkins's pro- 

., — ..., 1^ itjnfolving In water tliosnlphntca at onlllDe, of cnminlne, lud 

mill adding a qmmtiiy of Mcbromato of potiuh sufflelsill to 

-iilphuric acid in tbe^e Bnlphates. The whole ii left to Btanil 

I ■riiB, when a brown mlBiojiec is precipltHled, which U w 



BplriiH. Thia mlo- 



Itr. ClmrlM Lowe and myielf hnve Intcly h 






sn Ibrtanate enon)[h to obtain 

inrrltnary dyi-inf; power, and 

\«ni nearly as beailtinil as saltlowec.plnkii and cuebincol-alni* 

iiriiinoDaHBttwtaiicrcsiafthitnMl-iar product Is, that, b)' tlia 

Il ivc'iKwovered, we cun obtain with It, on a pivoeaf calico okw- 

iiiiditcr i-olors,all the VBriuiw colon nnd sIidiIiw Riven by ttib 

...,_ violet, pUTpltx cbocolate, pink, osil rol. The only thlog 

iiiid us ni>iii InHodneiBg InM tbe maitet the irown-rcd, ittodoN 

■ "liich we prepare, has been, liiiic if In as yet tnocxpansiro to 

■'• Fills cttrainllnnrv "ilor-givln^; root; but we Intend piirenlBg 

I.. . Lr. .1./. 1,,.,.,. ..r ,.n.,,i(,Ting 11 aa a aulwllliile ftirsalllowor or 

':" pries Of whieh Is sufflcicDtly biffb to 

,113. W«inay add, that owlmliotlonof 

'I Hafflower colon do not. 

. : ■'( (be muutliiK to tliu |iKi[>nratlon, djfr- 

I'lii^' III' n iiiiLLniiiiiviii crinuioa color, called unucxido, obMned 

n BobBtanie which, until lately, has been entirely Impoitod 

I ilpDrpOMS. TbuinliTcstinDUpplk'atiun of (his color to calico- 

ivcD, like niuiiy voliinble chamleal dlscnv<n-liui, iinimiTiislvo, ami 

.■ Iwen branscbt lo gueeesBfUl coiamcrclal opplicjiiion by successive 

Te by varioua prrwu-i. ^- - 

M the fltst chombt to remiifli thai If Ihe fows of (crvanu w«o 
iw)l^»ilN g *« H <M#«JilMBiHwan«fewateA,iittwwaiWiy«tf" 



I 
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vi'ns proiiiic«l. Hu doioiiI ItpurpuriLtc of anmiUTiia. TbiK sal 
Cry, tins iIid nppcnrAacc of u tliu-k-rcd powder, m>IdIi]d in water, 10 nUckl 
comiDliuiciklUB a nugalQcent ted color. Tbb soluliou not only Riv* * P> 
tilplwe «itb metalUc sails, but, wlieu evaporaced, jields braatiful crjMil 
haviug the [rriilcHcent uppcarancc of iJid wiuga of cunlharicliM. 

Tbls discover}' hiu also been DBefQl (o medicai men, by enubUngr U 
dlsUbgutsh the tuic odd culcuU. 

'HsBarg. Liebig and Wuhler had also [nvesCigatedthoabject, and > 
la obtaining traia the uric mid i^ontaJnod in tlie nE«» of eerpenu tbis ti 
f tOBOc, Which tbey ralicd murcxide, and a new claaa of organic «Db«Mll( 
the knowledge of which hiumutb hdlltatod the appllcaiionof munuilihl 
dfOlng and printing. Mr. Soac was the first to appi; the product! of ni 
(Wid to llie dyting of t^lirloi; hia procesi consisted In dipping woollen fal 
rie*, prepared with a salt of tin. into a weak eoluilon of allotan, a 9 
durt diwMvercd by Llublg and WuMur, in heating nrea with nitric add- Til 
ftbtCBo prepared was then dried, and when labmltled to liuac, ■ 
was generated, the intensity of which wof Increased by the famcn of ai 
His. But, owing to tbo difflcitliy of oblainine a Mitor of on " 
Hr. Saac'a proceBS required iuiprovemunts, and these luTe bee 
Mr. Schlumliergcr. 

TTio process followed by Mcsura. Saac and Sthlnmbetger, could not li 
applied totilk or rutlon i.ibrics. Tbo method of dyeing sUk with mum''* 
^M dtacoTwwI by M. .k- t'ouilly, who adopted the (bllowing procoMO, »1 
alplring the illk In >i i'>>n<iiiiimtcdeolutk>nor bichloride of racrcnry mil 
irltb mnrcxldc, Kiuei'ubiE ihu silk well, and ban^ng In the air. when a nu 
^mnt [TimiKin Inwliililr- com|iound la fixed on the silk. Thii cITert la pi 
dticed fntia ttie fuL-i, tbHi, when eulutlons of bli'hioiidc of niKrcurr a 
monjxlde ai« mlxL'd toi;i:iber, on Insoluble coiopound is only fbrroed al 
,the lapno of an hour or two. 

The procoE^^ for d\ eluir cotton Is due to Meters. Lauth and Schlumboiciri 
and consist- in produeing on cotton a porpurate of lead by mordanting w'— 
nltrule of h-ad. passing Into an alhnll, and then dyeing in a soltilion a 
insrexi<l<; in orrlur to girc full brilliancy to the cok>r. It Is hutlj' p 
throngli a u 1 .ik Bulnlluu of bichloride of mercniy. This proceis wai 
thcrli>i|>i>.i<'il liy Mes.irs. Dolfus, Melg &(>., In France, and Mr. LiKlit<bo 
In Laui'U-lilii', by printing murexide with an exceu of nltralv of ' ~' ~~ 
iubjectbi)* il>r I'loth so printed to the action of BininoDiacal fiunea,o 
tlirough a tutuilon of caustic soda mixed with sal ammoniac. In ortbtg 
render this BulMtaoce mora generally usenil. It remained to And a tntdioiE 
for nbtalnliii; fast colon with it on mixoil fabrics, suuh as muussellna A 
laine, and this has also been oO^^cled by Mr. Schlumbcrgar. The clofh tl 
first prvpamd liy nailing blnoxide of Un with the wool. Thit ult)e<H is 
nttalned by using a soil, known to ['nlico-prlntcrs as pink salt, the doable 
tblorlde of Dmrnonluin and tin, and tlien printing ou the prepared fai'ric 
the fullowing mixture: 



re then allowed lo a'^u fiir two ar ihrco days, when, to fix 1 
EP«rtM*l(HiUiBimH«S, MUlUMVUV«nw<'w«n<i^^«&<te-w>W 1 



CHBUICAI, BCtENCK. 
Si the rloUi into a biUli of Mvhlorlde of in 



I ntll rMTDtiT, uTl dm (^recn colors prodnrwl on fabrics were Ibe r^nlU of 
lit imd ypUow mixed tOKCtliBr; but of Intc pnhlic nttentioii has bma 

'om to a KrecD mnRcTdlacovcrod bj the Clilncse, anil fixed by Ihcman 
'too. Ichu boea iu(«r(Aiiicd that Ihcy propuro It, by a long and tcdlona 
, i'>ccu, tVom two plants cilUhI Pa-til-lo-aa (Rluaiiniii ehlorcplionu) and 
I :'>ru-M-lo-Eii {ItSanma HliVii), and sell It In smalt tqnare cakw, ander IhO 
ii.inie of Luh-kaon, or Lah-ohaou. The Brat ciimmerclal importalion of 
itiu eoloT. new to lu, U qniic recent, as tbo flrat pabllc sale of it In KnKlwid 
livuk plitce dtirlng iLe present year (1Sj8), utidcr Che nume of Chlnai- 
pivGO inillini. No aooner had a foreign ^TLta sabstancu bceo hron^t to 
oBT notice, IhoD in Knropc wc hod Buccccded In obialiiint; also a p^n dye- 
ing sabatooco ^m the pinnis «bicb surround ua; and Mr. Sthlumljcrj^ 
hai hrea fbrtnnate enough to flx on wooilen ftibrlca the |;mMi chlorophf Uo, 
lie nilDring matter of IcuTca and eraes. This dlei.*overy will, in Hmc, prove 
III' frvat ADTvico lo dyers and colico-printcra. Mr. SvhlnmlKrgcr's procOH 
■ onf icts in Ixfiling CO lbs. of graait wIlU 25 gallons of water. This opurslloil 
I - n iK-it'L*!!. and the gross then treated with 25 gallons of soda lye, with 
.1 lilitlon uf S to 4 lbs. of Hercet's dung Bubslitute {phosphate of soda and ' 

uii'l. ItoQ half BQ hour, and then add ex<'e9s of hydrochloric odd; a 
:.ii-v-a prrdpitiiie falls, which Is separated by dltraiion. The preeipltatu b 
.:i-.'iolTcd in Tery dilute eoda lye, adding a little of Ibe substltnle, and the 

■111 nr wool to bo dyed Is dipped In nniil, the deain^il Blindo Is obtained. 
. <: iiiiiate of soda Is the only mordant which gives uuy licne^cial relnll. 

BOSOLIC ACID. 
.\t n recent meeting of tlie London Chemical Society, Dr. Hn(!0 UUIler 

■ -111 a p:i|ii.T "On Roflolic Add." Since the discovery of this body by 
: mini, no mpnlion has been made of Its rcoccm-rvnce. while oven lt«ex1s(eliM 
' - lioeii called in question. The author mot with it accidcnioUy, M arwtilt 

I ilio sluv action of caustic lime upon the cmde carbolic add of eoal-tor. 
MUT long cxpoenre to the air, the mass aseoQied a red color, and when 
' -i.il upon by water, yielded a solution of rmdo roaolale of lime, having ■ 

ill- rtid CTilor. From this salt rosolic acid wn* ohtaincd and pnrlfled. It* 

iitiilrtral formola was fbiind to Ihi Cm Ha Oii. It is a very feeble octd, untt- 
111^- only wtth canstic alkalies and earths. The solutions of thcwcmnpodilda 
../<.' at a most mognlScent crimson color, hut are very anstable. The cor- 
I'mif acid of the air liberates the roKolIe add, which la eventaally deiOMyod 
lij- wutluaed exposure lo air and ll^bt. 

IXFROVEUENT IM THB MANrFACTUIlE OF COAL OILS. 
\a Inventlotk recently patented la KnKland, relates lu a muihoil of dls- 
iilliii); coal, abate, and bitnminons su1>jlanccs, whereby a pure oil, intiablo 
[or illumination anil olber pttrpows, U obtatned at thn flnt dlatUIaUon. 
/r Jlwir Juw Iweo ftnowii that many vorktlM of «Ml,«\iiC«,a 
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, anlwutmiiM were capnljlo ut' alfordiiig oil and oily nutters, when £al)]ecM. (• 

17 distlllnlba Bta luwtciRperatiirG; but in (^nenil the oil oMdHod Itlkl 

N di«t)llAiifni comes over In * erode, coons condition, lotall]' ntUII nm& 

tptintl processes luivo bteo invented far pnrlfylnir tbli inuip 0" 

n BTO ■twudcil witii groat earcoss; bntnoorl; nil of llicn 

i Mtc. TbE7 involvo tlio D9e of luigc quontiiics of solpliuric and oilier adila^ 

■ MlISi rcpDBted diftiUntionfi, bciitingi, bollini^, igltaUonf, deesnuiiMU^ m ' 

I Mlior laUirs. Tlie IritamiaooB aubstimcu befine reitemd to, Jieid, on ilbt 

a low lemperatnre, 11 gas, which, if pasaai thcousb a wonn uroltMC 
Kmlubla reMj;erstor, eondenEes Into what 1« known aa cmde oD, T«()lill ' 
Eporificntlon, M dmnnicd. 

' The pivwnl invention condiMs in mralnlng (be (ns wbieh prodncM Um 61^ 
t'fcrpwsalngil UmmghaBtratumorstratnofsauil, or oiliuroiilutilu medio 
m that, wlion eondcnscil. it rormn n cleat and viiliuib)e oil, nsadf for hnfil 
te. This nwult is obtained by t!)0 fbilovrlnj; nroeosi, xi». : Ths cm 
ir whatever Intuminoae subMnnce b to Iw <IlsulU!d, ia tirolcon n^ ^ 
anil pieces, and deposited Dpon the iHiiioni of tbe retort. CpM fl 
Ml Is thrown a qnnnli^ of common nand. nbonl four times greatv I 
l^ireigbl than the weight of coal. The nand should be mule to mvir Itieeili 
I <ttt«nly. so that the gss In escaping from the cuul will pose ihrongh (t 
L,&cunden'lng mho lends from ibe upper partof ilic rt ■ . • 

. The retort, thns prepared, is snbmitlcd.to a low fire, the lloU'c 

I'MlcllisveiT pnduutly and cnrotblly increased, until theeoal and taut IM 

J biKrwieheda tumpeniiare of about 212" Fabr.. the moisture contained Ik It 

al anil sand begins to ri«e into the condeuiiui; tube in the form of ttMn 

A on passing Into the worm, is cvudcosed Into waisr, and c«ra|)M; A 

Iter Itins broufclit over is loaded wHh binck carbonaceous ImpnrlllM. Tij 

RH teinporatnre twlni; coutinn«l, the condeniod wnivr gioduftUr b 

wer, and the oil bofrlns to torin: twib oil and water Mcapiofc t 

ira tlie worm, the oil risinj; to Ibe sarfaca Id tlie recflrluK v. ' ' 

It thus exudea. Is beautlfUl/ clear and pnre, and when 

(and htmp, with a defleriini; button over the wick. | ~ 

I URbt, totally fnso from smoko. As the dlslIUntian proccMls. ihsttnantltro 

'r hviscns. The tcmtwratniv bolbro named dtoaM B 

I |R*Bdll7 maialutned until no more pure oil is produced. Wlib some vurM 

Kff UtnminousBuhstnnees, howev^, the oil ceases 10 come o>'ct bofoaattl 

n extiuisied fl'om the material, nlihonith cxptunl to the abov* b 

B;ftcKtlm«,aa described; ia such cosesahliclicr tcmpeniimvlsthenn 

"- H aAditlnnal hu»t should be nppiled very invdunlly. «ud witli ttlnmna 

The distillation muy proceed, adding d«;rree of bunt by de|[rm,j 

'iB distillfll substance yields punidil. When the bent has psMoi 

ikin point, which is detormlnod by the natnn; of the ruhEtanc? rniderdl 

iiiiro pure oil can l>o had, and cmde oily and lorry matter tMai 

. Uwlnff to the great variety of bituminous snbstanceis cxlalinft tt I 

o lay down the oxaci degree of hent required ft 

I'Of rach by the process; but nan cencrat mle. Ilie fnllowlnic method shOBM I 

: — Cmunience willi a low lemperntBre, and entry it up irwy gp' 

Din the pom (ill boflns to condense; continue the same tempinti 

astbooil cxudf". If the oil eed'U^s, inrrcnso the hent vciy icnHfaal 

mdoieHtHii. nnrll no more iiurooil can be obtninpd. The RUml 

■A/rJl fbnofl I* fbrmpil *hOu\i\li» HexT^w,•kw^\^•.■•c.«1tlI9V1^u'••^'( ^%i 
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imparities. When too nmrli liCBt la nppllcd. the flllciing or stritlnlng operti- 
tkiD will be iinp«rrecl]y nrcoiapllEliod. Insleiul of UBiii|> Hatid as llie almin- 
iag or fllterlnp mcdiura for the gan. clay anil BartbB oF moat kinils mny be 
cmploynl, u also chutk, f^psniD, Unw, blnuk oxide of mangaQeae, tome 
■alts, plnmbM^, cbormal, ulc. 



Al a recent mccciDg of tho Donton Society of Xatural llislory, Dr. A. A. 
1 1 iTra, liy rwiniMt, addressed the Soaoty on the above anlyect. 
ilc (UUdl that the products of fennentation — whotlier rasalting tnaa 
wyrU," in wiileh the altered stnrcli of groins rnrnlBlies ibe loaterjai, or tlM 
"luau" of expressed JuicoB of gmpea, fhilts and phmln — mlKbt bo, for cotk- 
TctucUM, dUBOd an wines. Thas ale, wbleh Is the prodneC of Ibe first fer- 
muntulofl of malted barter, ma; be coiuldered as a wine of malt; tbs 
oildittun of bop extract being a matter of taste, wbicti replaces the fhlll 
cxtiaci in winei. If no include aliii> the oiixturcs of cane produna, sugw 
■lul watur, honey and vatei, and, finally, siciinmed milli, we have soimes of 
rariuus rmorts for prodacing eilillaratian or iuloxlvation, adopted b; all 



Tlie Urst chemical change in many of the mixtures used isprodnccd by Iba 
ixmnriuiblc liody called diastase, wlilch has the power of cortverting neatly 
: ri> iboiutand limes its own weight of starch into de.ttrine, or about htJf that 
inaiiMiy into grape gD;;ar. This body is developed Id the net of germioatlon 
1 :;ndn.4 and seeds ; and probably in this principle of mailed barley wo have 
:iL' lypoof a dasE of thcBi! substances, which in dlffeient ways octtaprodDca 
. Tuurkalile transfDrmalions in organic bodies. 

Tliu second chanj^, wbldi demands attention, is that of the conversion of 
li'iiliine and glucose — the nugarof fruits — into alcaluil, wbieh remains ills- 
■ ilvwlJn the fluid. This lireiikioff up and rearranging of the elements of 
ii:^aT, is effecled, as la well known, Ihrongh the aid of the iter ytml pbnU, 
iiually. Ulu diastase, tlic tmcr yeast phint is endowed with life, and baa 
; tio puwer of «iminunlca<ii>i{ mutlon to organic and organized matter, result- 
iii;* in change of com post [inn. tu ko simple an expression of the phcnomana 
of Iwer, or wine production, wo iinve omitted some miwl important suh- 
aianccB, which participate In iho clmniKes, These are the nutund fixed olhi 
and fats, and the vohttlle udor^iiui {"ulies in groins, hnl more cspodaUy la 
KTspiw, fhilts. cane products, uii'. 'J lius the hop extract, added before tet- 
Ill^■nlat!ou to ale, beer, or punvr, ln"iines altered, u do (he grope oils; and 
' Ur rvtnark applies tu all known tiuvs of fbrmenlation of mixed solutiotia. 
'^Uiure grspes contain a natnral ferment. In its appropriate cells, reqiilijug, 
' bring lis alHnity In view, only that the cell walls and tissnes of the fmlt bo 
iir'ikon, so OS to proi-ldo fluid sugar, on which it rc&co. Formentalion, 
vhirh at a lomperuturo of 70° F. commences Immediately lu grape Julve, 
dvvulopa, IteAiilu* alcohol, a whole class of new bodies. So in the femen- 
tullon of grains, the ftxcd bland oils of the seeds, slightly altered, remain, 
Wlilte more volatile odorous oils ure directly produced IVom materials prcBent. 
w IhCM oUs deserve special attentiou, hHcause on the produitlon of those, 
4 UmIt sulieoquont Airther change, the money value of the boveragoa 
A vei7 lar^i' rDnsumptlun of boveragea is sujipllod by Ihit Onl 
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I ftrmeuttilluii uf thu >BaU>riiU« liORieil, 
Uw buLn of tliQ jyui-i( luununidurQ. 
Tbt*««i»l iEniiviiFMion of winca iit porhnpB moic troportam ibMiilwl 
I" ta M*. tbu alroluil romalniUK Klmon unBllernl, Um Krcalcat cbonire* 1 
l.yUca tn tlw fhlll extraru luid oils. Prall exfrarls lipw lliefr sriilllT 
h iiallne tniltti>r, while the pivsencc of acids lewis to the 
t, ftom oily bona prewnt, which then ^vs thoEr odors to 
I sppnivnt that tliu iinipurUone, and ovea kinda ot ctbvn prBseoi, ma; nry* 
pmenil pcwtoniiafLnce of one ileaJgnaiuM a wine. Clotclf nmnecli ' 
I Willi the (ireaencd anil kind of etber, are iho cflVts of vine on the buini 
L apnom; tlioH) wtnos having taach ether and little alcohol prorlii); esbU 
I iBtinit, whllu the nlmhulic aiul olif vines may l>o distiogaished a* baax 
I eMng berernj^. 

In tha spirit inoDafactnro, nt\ee tlic Urat l^nuentatlon ba« miued, dbUU 
Hob l^llowa, Itir [ho Hcpunitiun of nlcohol fmin ihc non-volotlle onMi 
iDMlen. lli^rD nciUn Ibi* Tolatflc oils uru chanFtorlMlc luxtlcs, nnil Imp* 
their odon to ibu splritg Id u fltniii^-l.v inurkcti de^m. Itmndy, whbli«^ 
nmu, com ami imlMtn Rpltlti, huvo itieir vnluea ttafoA on the kind ■ 
I qmillty or oil i^ik'Ii rontolne. Their olbor Mnuliinents, to pare samptaa, I 
i> limplr •'iKi'Irii w»Icr mid oihrlrtt ulcohul, 

I pure ilNiilU>d spirits, with tin.' oils, certain ocldg arc roniwMed. ■ 
I tbe etiiorlitcniion of tbe oils Bkiwiy pmcteds, ai< fn the oue of wtne*. T 
li dhflnrtlon between new, or nw npirife, and old, or mnintvd apliiti, ni 
I tma tbU otherillcBiion or Iho oil* commonly cnlled /tart oll>. Thvh^ 
I kromatic brandies of tlio Inst century, like Ibo " Kaulca " brandf, W 
L dhtlticd from partly matnred -wines, and conlaloed all Ihdr olhcr*. 

' Tbe ftihiflrailauB of bocr«, wlnea, and qiirlu, so tlir aj otir comtnove 
[ conccmol, are extensive, and win t» oJiaded to briufly. 

In (bo Mrly manafocinre or bninily, wtnn of low cost were dlatflled; 1 
(be mure general demand fbr wince, with (Hvasionni Abort rrop^ of p«p 
Iiavelcd to another mode of prodndnglhecnarmoaBqannltlyoTTawtpli 
f now colmnmed. 

After the grupps bavo Iwwi preaswl and fermented, the midne, eotubd 

L of Aim, kemelfl, end pulpy parts, is mixed witli Bolullonn of fltnraMi, i 

talned from starch; oilorleaa spirit Is aildcd, and the artificial mtur tl 

I. fbrmed Is fbrmentod canlloucly. Distltlatlon oepanics • i>pli1t, locdodir 

I Iho oils of jirnpo fcsrmentntion to such an extent that an excess of gr%pe 61 

I bevldes hnimly, Is ohtamod In rectiflrntiDn. This Is (he itranrty of Ibepr 

L cnl day. and forms the lai^ hnik of our tmportntion. The oil oT gr^ 

under Uie name of " Oipmne Oil," i« *endod fbr a modereCe prtw, «nd li 

<MlM a Ihjtjd praducfT of brandy, by a reiy short process, 

A» iht oils known as fUsel oils are less tolnlUe than alcohol, a ntanal 
AhtdUaiiDit permits us to separate the oil fmm alcohol, which theti beeoa 
[ vdorlSM or ncntral. Copiac ol), mixed with nentrnl itpFrIt, Instantly fl 
«K TaeliliDDB brandy, «n<{sr and colorinjc matter Iteing ni^nneta. Sub' 
a mlxtnre is lari^ly made in this country; and as it ha« no priiwW 
lable of mntiirtap:. It siionlil take a place beiow the raw »]ilrit8. Fablflc 
IBS arc mailo hutv fVom mixtures of spirit, water, gncnr, and It 
IBS, as imitations of wines of well-known namM. Bjiarkling wino* ai 
do on n lareo icnic, from IViiit whics or swoet winnt, with mpu anil d 
Je Mid mcdianlcnll; Introdticcd', tad. auLi:U -wViwa u 
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glicrry ]iiul lliulclm, m iniporlci). haro splHtt mixnl with iho 
L&mloricn fvnj-perceiK, of proof iipiritl»cuiil»unpilin|liCTn. BotUnls 
!d Whirh havo been niixsd witli low-priwut eplribi, lo InvroMB 
L iMoxlcBtini: cfft'Cis. Out thu must denionllzlng inloxicaiJiiK tnrer- 
niw Bplriw, M) commoD. Ili muiij' of these the fliM'l iilli 
||U> Uio polulol' salurotjon. Those oUa hare Bpoclfic Hctluiia od thuayt- 
!tlicri> an not pnasent. 

IIQUOUS AND THKItt ADULTEEATIOKS. 
b F. Staune, PborniBPcnlbl, of Detroit, rommniiicatefl lo the ih^ral 

«< the followinK popnlar rocoiudI of the rooilL-m iirocmms Ibc diba- 
[1 adulteTBiin^ ll<iuorB, Iho nioet uf nhicli arc wi^ll known M 
ileoliH^, but not lo Iho pabllv KBBettiiy. 
Tcbo in oiRutilc chemistry hare enabled thu cinnnbt lo 
. oliile from fernwutnl pv[>a jiUtt] IlHWe pet^liar prindplus which ((iv* It ' 
>:onin, IwiK^nel, color, etc., sod which serve to (listins^nuh tt rroui oilur 
i 'i'luit. Thej bare alio enabled blm lo proctirc, IVoni the rcOuHi «if wino- 
t ii'. Bod b)* aillliclid means, tho materials ncnsuiiy tbr tho eucceasnil imi- 
iLiun ori:vei7 wlnoand dlslillnl liquor known. 

I nrmcTlf , ^r« llquon were miictU — that U, Ihuy vrore Incrcosol In balk 
.< i<.l<liii>'ti-< iirdUtUktt Hplrli, and than brou^bt up lo tho roqidiwl bi 
I r forei)ni mbatanna. Now, however, il 

lUl of the "aofr" hna li«.-omO »di!Utiflt Uf the old Of dM 

! Uc to a praibieer. Now, the "jobber " Who Is xkitled In IlM 
iIk< tnulu, can atand bcaldo a ciifk of pure .spirit ( lilghwinel, 
in^rrectlr, with chemical flavors, csKntiiU ulli, etc., Otard or 
.iiinnniibontor SI. I'cnij. 

> luuntiy Ihla un ii( vuintijaeliirnii/ liijuois b caiiicd lo iti K''™!- 
I — null it In tlie piirpoao of tliu writer u> show. In this wtlrhi, 
uii^ihoda (imploycd. 

: [ling prIi-cB orltnpnrted winoa and liquors, canacU by ihaaMOt 
I III' year*, has Ikwd tbe |rrcat Inccniirv to Iho anillcbit pnxluc- 
I birD, It Is i;vea auscrtod that ron:i!^ lic|iior-mHkcrs. not (atl*- 
iriiistlcaling their own crowihe and dinillliitiuns, im|>orl, fWm 
liirj^ qaantltloi uf alcohol, for the pnipuiw of luiikiiit; hnuHljr, 
.l; it to llio UnlHul SlalM. 

iiiiL-d In ibo grape which impart color, lH)uqiu>t. Totto and Ilavor 

'•■ lurlM', mtinln, omciuial oil, and tho culorin;* nioitm' uf tlio 

J k, n>ii-p Itinn but one per cent, of It — tho linlance hvinK alcvho), 

, -tr^ and nignr. tl has been nsceilalned, that, hi Ibc proi'BSH oT ftrmaat*- 

iwi over a fourth part of thfac sulHtani-e* are taken up liy the wine, 

lu^d thai tho most volnablo one— tbe nacntiol oil — can bo obtnlncil fton 
iltalfea. Thi» liavortng oil — tho produitof iho erBpo — lamijiodirtiliMi 
MliAclAlly-produced cmanihle ether, anil curiBtliBiiw what ta known In tm- 
SMkIkI tmrlauw la " Oil C(s,-niu-," imd la nwd in manuflutuiini; tmuidy. ' 

Tbh fa fnani) III market, varying much In qnallly of annua nitd appaw 
an.T. TJiui which l-eiira Iho liishtst pricofnlwui tw^iity-fivB (hilUnfUr* 

< I- 'if a piilDDmlH.'r-mlor.andi'onsisliulmuAtcniircly ofiBlMnihle 

< liK'td fi-nni IhBempe, and Li uiteil for iinitaliiig Iho Ancr ktiuto 
" « variciy — a inixtuni ot eswiwitsirt nlV « ' 
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1» colored pink liy i^bolt; otheranro whiic, jcHow.or lirown, 
dllhnnirv living in Uib qtiuJiiy of tlic om&ndiii- nlior- 

Tbe pmpi-rilt* or pare branil]' »re snluort lo BOine TDriMioa 
dtflbrent gnnitlis ufthe vim. An «xp«ri«ncsit ileslcr anil juil 
Mcogniie Ibo prodncu or dilTerenl provinces. Branilr i* 
dlslIlliMl, but acquirea aall^it amber- iwlor rnna tliecask In whirfa K t*l 
or 1b niloreil by caranirl (burnt Euj^ar), vhfch U i^cl Ui rcndor llM i 
Miellow uid more palnlnble. Analinia sliuwa pure branily to omu 
Alcobol, water, volujlo oil, <eiuinlhic elbcr, mloriiiK matler, and n 
Gome tBtictics also contnin « small portion of ncitic etUcr anU ninnln. 

Noir, lo show how cloiicly modem mannfni'lurera nillow the guide 
glroD by ui&lyBis, in prodaclug a domalic ullde, I will stale (oino ol 

The highc»l proor-apirit U cmploynl Tor imltstlni; Aim Imunly, twc 
hn contiimin>t«d witb ihe grain or ftuel oil proxBit In the wLiikoy,- 
tOMt of It being removed by dlBtllUtioa wlili the purniuignnaie oT pw 
' Tbb arririt ]» rcdnoed to iho slandnnl required, — belni; Uiat uf « 
t, by Tolumc. of nlffiolato almhol and wiiier, called " nunlnl tfil 
ibouKb IhtB lerm Indicates a spirit of any proof, — and Is eonlcflod 
brandy a> follows: 

A mixture (a little over six ounees] of lunbcr •ogtiuc oil, oil of b 
■Inonds and ethereal oil of wlnp, L'. S. P., pnt into one huiidiul anil w 
ty-Ove gallons of apirll, pn^panid 03 altuvo, produeo, with tbo MtlU 
Of a little simple spirit- and more or less cnraniel, th« finest ruriolies of | 
or dark brandy. Sometimes a gallon of Mobifpi wine (a madcap wtaall 
•ddad. 

A mixture, la all one and a half ^lons, of acetic ether, tamariBdl^ i 
chetry-jnlce, and a Utile irhilt oil roiinar, formii, when pot iolo one'lmi 
and thirty gallons of "neutral spliiu," pale or dark ragnac, ai buj 
desired, willi caramel and simple syrup. 

Tbe s/reen oil of cognac, with elhereni oil of bitter almonds and laiilUl 
in all, nearly six ounces, — converts ons hundred and fifty galioiu of am 
spiriU into brandy. A fbw pounds of oldor-flowcn Kive It ■w aw tM . 
the tannin imparts rtWjrlkfKa nod a^. 

Tbe jnnt or bnnen oils of cognac make " RochellO " bnuidy, wlMt B 
In due proportion with aeeiic and pcacb eihcrs. It only requiiesof I 
seven ounces, to ihdvr one hundred and thirty gallons of iicnti>l spit) 
caramel as before. 

It Is, [KrbapEi, wbll to remark, that mnnufaciiiien also irniulre, Ina4 
produce the poriafwHt of ditferent pure brDiulios, hruisod French plBU 
their Olid andfiiuor; wild cheiTy Juice, for its aitnngtncjj nvd gi i Kja rt t 
I (llKTlngs, (br their nilriiigttKj, cdar, and edori catwbu. for Its taaia 
,- powdered charcoal, black tea, ground rice, peadi otber (acixipi 
^ of oil of blltcr almonds and liiluted butyric ether), and grape oll-rarl 
pound of the organic, radical amylc, poasessinK a stronic, linona odON 
eontwctlon with this substance, it is a singular fact ibat amyle bfiMI 
Mimraled, in one of its forms of combination, — that of fuiiel oil [fef4i 
oxide of amyle),- from the ipirit. In tln^t preparing It fbr the m^ 
tnrcr's use, only lo reiintcr it, in nniitlicr form, fur ibu purpose of ftU 

JfbJJond gin, when !««■«. is a spirit o\«aVni«A\is ftttVlKnojewtaMcbarin 
' b Jiopt, allowkg (sSBrveii:«iu» tn cieaw,tt«uii»S^ia»,«afc.i^ 
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!M(on iftm Juniper berries, wliicb list Rin-'S a ppcniinr aiinoa unci 
iliiinik pruprrliu. Afie Improves i^n, imputlnt; to II a biuouIIi, ullf fluror, 
N< It silniirvd t? maii;. 

i linw-quaitcw of ilio ftn sold is onlirely Innoreni of nny knowledge of 

I 'll:in<l. The HtgUik eardiaC gliis, so muvh lueil as medirat ugenH Ibr 

ir iltaretii: and nLnnlDBtire quiUlties, are sU nuulu-np liriuon. 

ifiiw^acCiifWyiii IB made as fbltown: A mlxtitre of oils, of juniper benx 

■ -Illy distilled) and anirelica awd, in equal praportlonH, togvtlicr with mm 

'.i-r, ofl of lemon, eommon salt, and »iinpla Kymp, ie added to spirit of the 

<l>'!r proof, nciitrafiaH/by means of ^rffio^nifre. SometimcB oils of rsrb- 

' fri and Dtimel seed, wllb peaeb ether, are added to tbo aborc. to crcuta 

AromatieGin,"ortogiyeiFuio(*B«<, ririiw», and rreumiiKw to tbe IJqnor. 

(,Wo»o<a h used to give 10 glQ a rertaln degree ofamoitinoss; cntalie patoA 

li ulded to make It itrong and biting on the palate. 

UrltLih " ronllal " gin Is somollmea made of oil of hftter almonita, of] of 
Tltrtol (snl)>burk add), spirits of tarpentino, oil of juniper, eorlnndrr seed, 
iwTl* root, eldtr flower*, acetic other, and eagmr, in proper proportlitni, 
ouMraled In proof spirit. 

CumiTion Kin Is a enide dtstlllation of vblgkev. from a mlxtnni of BpH4U 
of mrprntino and common salt, with a dash of jnnlpcr berries. 

Ram, when pure. Is the distltled product of fermented refiiflo sncehlirino 
matier whieii accumaiatvs where sugar and molasses are mmle. The beet 
Mriadea ara obtained Ai>m the We«t Indies, and termed Jamaira, Santa 
Cni.i.and Klngstoa~tlie Jnmalea being considered the Ijest. Thepeenliar 
Snvor or mm U doe to the present-'O or a portion ofempyreumatlcoil, wUieh 
tMiQB onit pBMes over It duriiig the process of distillation. 

Now, by distilling a mlxtnre of black oxide of manganeflo, snlphnrfe add, 
tfcobol and aeetie add, a peculiar ethereal ligalil is obtained, pofseaiinff tba 
odor of rum In areranrk^lo degree; tlii«, when mixed with essential oth, 
«ml <-olor~l l>rowii. Is termed, wimmerclally, "Oil Jamaica Rum;" eohnnd 
i,<„v :..„i ..nritini " OillUngsloD Rom ; " ot kit ofll^ uuturat color, and !l is 
' . itiim." 

1 1 (.' of the oil Jamaica rum, with a little esHontlal oil of pImenM 
!■ luetic ether, a few pounds of sagar, and ten gallons of water, 
iiiindred gallons of (burth-proor spirit into " Jamaica; " w, 
I'f if-iniz v'tiite or pink oils, wlih some essence of lenion and Kplrita of 
nme, tlie sarne qoaatlly of spirit Is cunrertcd biio Kingston or St. Croix 
Itun. Simple i«Trap, molasses, and caramel, are also ii«sl to sweeten, five 
■aootliniue and color lo this liqoor. 

b la often remarked, that If habltaal drinkers woald conflne themselres to 
^kbktr — 'hot pure driak — the probabilllics are that (hoy would STtmgO 
Imigcr Um, and bo Ids* sult)oct to the borront. Tbl} mi^lit lie true if higli 
pnxif alcotinl was dmnk by them, properly diluted, but not when tbo com- 
RiDa sTBMt nlilskey of the still Is used. 

Codiin'iii wliiskoy contains a large pcr-centogo of duel oil (an oxide of tha 
Cn^nic ruilii'iU amylc), which paisca over in dlstillaikin In eonsldeinble 
qoBDiJilc. Repeated rwtifloatlou only partially removBit It. It Is, In a pore 
■talis hiuMIy pnlsonnna. 

I mm cmlihty Informed by an extensive alcohol distiller, that, in rannlag 
Itlghwlnei enouzh to produce three hnudred IibttcIb of alcohol, he separated 
■I leant » banrJ of crude /hsel ofl, one tablctipoontoU ol vb\di, U v<nl,^ 
^*—B mom U pmOaimllu al effects. 

21 _H 
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In OTd«r to cbeapen Ibo produi-tion of wbiabey, aiul at eoarH 
time, Icocn ita wholei-OLDuaeiiA, maDufactuitrs lue accanoinuj u 
flarur of Ibo gruin oil wbirli tbo raw jpirii couloins— uol remo 
by FO(!tiB<stlon — by adding slruo}; SavorlnK malsiuk. 

PaKh uAiAbrv U rtubionftblo. Wbem doM ilie ptaeb corac f 
BlMe Bcld 1b dinfllcd wiili bcmolo, b pBcaUiiT aulMimu 
neemblM in ulor ilio oil of bitter almondi" tbis i» tbo pmek jnut ot ll 
VtUilMy- Raw ^mui whlikcy is icadlly noovcrlod Inlo piarappk wbiiksy ( 
■ddintt > portLoa ot aa utbvrcal liquid obtained by tlie ortlon uf <nl of vj 
upon balyric add, buiyrii: add beiax [he nsnlt of & tb^unled tuixlu 
putrid chiXBD. 

Aniflclal flnvore nro sold for flavorinR tbe «piiil ia iniltitiioti of Hobo 
tuAa and Scotch whidkey; and all that a barrel uf mw wliiskuy rniulm I 
coQTBTt It into " BonrboD," U two gallons of Jikmaiua miu, wUh a III 
of Miaway and Utter almonds. 

80 mucb fi>r djMillod Uqoon. 

WIncB, generally, aro so doctored by foreliin pavers, to soli tbs vi 
taste of hnbita&l driakcn of them, tliiU, oiler the luhlltiun Of li>)aOT 
(brandy), sugar, and uolariog matter, the best of tbom would ban 
lecognixod when winpared with sumplM in Iholr oi^nal state of ptully. 

All the beflt wines imparled into the uounlty contain a lUr share of lu 
It Is added to Ibem previous to cxiiortaliun, for tbo ostensible pocpiMi 
making them slnnd the roynge wiibout ttormcntlng, but, bi icali^, b«aa 
•Baa moi^et demands atrang mines. 

Tb« aunvffactuTt of wbits lias reached the (pcatcsi pcricetion- 

Fon wine, wbk'h. in a pure Htalo, is a awoct, rich, aiumatlc wine, of in 
color and tnild tusic, is required, by those who use It habitually, to be iftiM 
The En|[Ush, ospocinlly, prefer the etrong port, uiul it constitutes tbe taill 
termed Londoa dock, nnil is made by adding brandy, cIderlKirty jnlot, ■ 



tejui. 






Of the Dlhot rarletlos of port, though some niny reach ns In a pan am 
Jtt they are generally of a poor quality, being mixturea (if winvs of ilitBia 
giowen, good, bad and Indltferent. 

Seutral spirit is the bafo of manufof lurd ports lit this cmintiy. oenMl 
jog, usually, 35 per cent., by volume, of nlraliul, flavoml with " Ulf "t 
4flHlr," colored with uldcrlicrry Juice, beet juice, or ciMhiiieal and umu 
Tbe other quiLlinentlons of pure port Wine are obtailuid by suilabla aitdktM 
of nd tartar, catechu, tannin, suftar, honey, and splcct. 

Uadeira wine. In a pitre state, II is assertod, is vxporloil to our •hoilkl 

BreMut qoatltltiai than to any other country, bceanse Vunnii Auiertoa lA) 

thin wine for its finvor, rather than sinint^th. In 1 pure state, tttA VM 

(dd. It has a poniccnt, blltur-sweoc ta»te, and uut^ flavor; it is very ftma 

■ad Is Kxnei^lT admired by wlue-drinkcrs. It is consiileicd one of (kOHl 

valuable of medicinal wines. It Is muni(/licfiired trom neutral ifddli'l 

' irtikh a portion of good Uaileria or sherry Is added, with sugair, coMa 

aster, anil Havoring, denominated "£llier of Mudeuv Wine,*' s<dd fe 

tponcis of those HavoTS. It la also made by formenliDg a mixtum af aril 

id sneai, and odillnK Cape wine, brandy, sbcny and port, 

Hbenr, it Is bvliered. vrc also Kciafyr shore of. In a pure state— uImi 

' It itolhiilK luoro than brandy In It. vorying In mnnunt Cnim ling to iMfl 

Nile or dark, actotdlnt; Vo vtie ammuvv af ■--uVarto.i^ n 

<d to 1^ teiB Uw^luuli ot Ow BMiw. •TO*^<»'«ftw><ft 
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-....I ;.. ,i.„ mnoiifiMrtiire at the medicated wlne» of the United States Fbitr- 
I rum Ilia Airt tbM It contilnB no u^itllt.v, 

np wine It In munnfiictared (Imllarlf lo Madeim, and muterUU 
'mil wiQ import lo raw npirii iw pccuiior dry. uuttjf fluvor, 
I i [V h n nine obtained tiy l^nnentiDg sugar, ale-irorl. n^oin*, lull 

rcnit : i)ii.-Ti Viiter almoDda and oni» ponder is added, and the wino Sued; or 
a 'plfit, obtained by fcrmenllng porBnip-jnlco wilh WBter and nunr, b 
mixed wilt] a poor pnute of Madeira, cassia, doTes, and bilt«r altuoada 
•aldvd, aiidtlio wfaole nned vi]tli isinglass. 

Clttcts ara ainmdantly produced, and raneeqncnlly cheap, though BOme of 
tlip fkrorite vartetica rank among die highest prired wliief. Thny uo M 
fnliy BB aliunilaiiily nanufacttired n-om rough cider, a red nino from the 
Oipe of G'toil Hope, CBtwhn, uplrils, bitter almonds, etc. 

The li'Sf said about champagne winea the better, for there Is more — Be<mill 
tinipi over— esportcd lo America and Rnsfiio olono then the whole cham- 
(•a^nr iti^irict In Fraiir« produces; and in the Immediate chnmpagne diatlfcts 
•IT i»nx e^lnbUshmcnts for the manufbctaro of artlScial chnmpagno. 

Thi^ Rliloe wines, or " Ho^Vs," as they are called, ara nearly all nutd»«p 
wfnei, anil by ilie same means that the oilier wines meutioned In thia arOoIa 
an inannllicnired. Some of the bmods of Rhino wines Iwar fabulous prion 
[a dMiicts where they ore produced, and are never exparle<1. It Is the awne 
will) all wlnm ip<own : all are unliject lo sophistication In the hands of dl>- 
honesi prodiireni ; or the demand being greater than the supply, leropts tboso 
■kiUud lb the manafltcturo to bo mako Imitations of them. 



on AJTTUO Awonoi:^ 

The fbllowlng research on Amylie Alrohol has been submitted to the 
Tfi-nrh Ai'iulcmy, by U. rastcnr: 

'llio fuicl Oil of comtnerco conaints chleny of two Itbd* of amyllc alcohol 
— one atllve, and the olhgr Inuctlvo, wilh rcgnnl to polariiod light. ThoM 
r '.V') Tan'ctlM are exartly almllar In tlioh: rhemiraJ properties, dlllCr bat 
!ii!hllr in detMlt; and boiling point, and give rise, under similar drcttin- 
'iTicFj. lo products which resemble coeh otiier in nil respects, exeopelltg 

ri '.iiliiD to poliirIccd1lghi, — t1ioaB«-hlch are derived from IbeacltTe 

::••■ themselves artive, and (hone which rcsalt ftom the inactive 
iil; tlicmselve* also Inacilvo, Tbo proportion of theortlTo and 
I N'oliols in fn»el<oll varies acconllng to in origin : Ihiu the Auol oil 
(iNi;iiii<>il l>y t>;nnentutloQ of the J nice ofman^ld wurtml. coniaini abont 
one-ihinl of the active and two-ihirds of the innciive nmylic alcohol; wher*- 
m, llwl which is produced by the ftrmentntlon of tlie molaswa, amultti 
•boat •jual parts of the two aWhols. The two alcohols cannot bo sep*- 
med by fractional distillation, but only by fractional erystalllnidnn of (ba 
active ftnd Inactive nulphninylnicii of baiytu. For this purpose Ii Is neea«- 
«ry lo prepare u Inr^e ipi.-iiiiiiy of nulphamylate of baryta (Vom crude unf- 
Ue-alrnliol, nuHiiKol by a sin^U' dutllhiilon, In onlorto tne it from Water aod 
Tinic aU-ohnI, The amyllc iilculinl, rhn> far purified. Is mixed, ns usoal, wKh 
Fin Eqiinl wrIgliE of sulphuric arid, ilio mUiiiru irented with carbonate of 
iiir.iln. tlicn flllured, and len to cryslulllxe. The irystiila have all tha nxM 
at In Ibeciuwiit atwrCwVij o 
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Ually nay ntunbor of linics, nitbont ilie ^tightest cluuif» in the atpeel of tl 
Ct7«uls. NcTcrthctess, tbcniBss U really composol otivro kituU atoftOi 

i illStoringiD iM>lublUlj', and In their ution on poLuHied IIrIiI, — Mwbctti 
Indoeil, «ctIvo, Bud the oUjer insctivc. They ura vwy iLfflcalt to Mvandi 

I In MHUteqacDcu or their romplote iaomorplitan. Nei'onbcloK, tbo BCtivcM 

, In 31 tlan more solublo tb«n tba inocdTu; ind if ibe Hret cr^tklt «Uc 
sVanUe be reciTBtikllluid about Cwoniy times, a product will m Ivngili I 
obuUnud wbich lias no action on polarized light ; and by roposlodly (fym 
lizing the mother-liquor, a Eolatioa nil] ultiinaleli bo left containing wKbH 
but tlie Hctlvo suit. Lastly, on extradiiig Cram thesa tm) larlMiM of fl 

I ialphamylBte, tbe Bmylic alcohol of n-hidi the; conlniD tbe elcmcoa^ U 
fbund that the more soluble salt yields an amyllc alcohol wbich (unM tl 
plane of polatiiatloa lo the lelt. and to the lunount of 30^ In a Mba M 

I vcntUnetres long, while llie Imi soluble salt yields an amylic aictdwl nU 
has no perceptible bcHod ou polaiiieil lijcbl. 

Tlie comparative Btiuly of these two alcohobi exhlblM many pcrinM t 
Intweal. Every nation that can bo performed with the one, may Ekamk 

' b« protlncod idlb the other, aniler tbe eamo <:irrumsUncea; and tiia nmt 
nee oftlio resulting producla oflcn appronchos nearly to identit]', trfllMI 

I erw acmally Dttnlning it. Uoceovor. Ibe tu'iive aleobol atways 0*«« ■€#■ 
ItrodDcta, and the Inactive alcohol Inactlre products, providml we do nM| 
la fkr as the nullcal Cullii, in whicii reside the dlssjinaictty of tto Ml 
culM and the action on polarixod ligbt. Udd of the moat tisnuu-kaUe didk 
enoa exhibited by the two akobols la in Ibvir denslliG«. The ocliiv afadN 
Is bmvler than the other, and the dllTuNnce amounts to nearly ji^. On 
aequtntly, eqtial volumes of the tvro alcohols do not contain eqoal nOBtta 
ofinolerules, — those of tbo active alcohol bcin); more crowihsltlianlbMM 
the otburi and the dilTuiGace Is conaiderablo for a pliciiomeitonof MUb 
ftatun:. The active alcohol lioilx at 137° lo 138' C, nndcr the otdtaM 
pceasiuv, and tbe Inactive alcohol at 1';^. The mixture of th« two boUM 
InUrmudiote tcmperalnrcs, aod not at 13Q°, an ia commonly stated. 

THE CIIEMISTBY OF CAUSTICS. BY WILLIAM ItASTICK. 

Of all the .tppllcatiooB of chemiBtry to Ibe fciancos of medicine and OD 
gory, there Is not one which lias been so tittle studied or nrilteu upon *MI 
Chem.lairy of Caustics. Uailng lecoutly had niy attention caitsd to lb 
fad, wblJo naiuiig some invesTigailoiu into Iho naturo of eatudai^ mt 
especially their mode of action, I propose to lay briefly hefore tElOM loll 
eatcd In this aulyert the conclusions arrived at, however foUadous the labw 
of fattiro and abler Investigators may prove them to ho. 

It s«ems to me that canKicj, with ivrcrencc to ihelr action, may be dlTldtd 
failo two great classes, namely, one which comprises tbwc wbich mivuty Un 
er destroy the vitality of the living tlHsue ; oud the other, wbich iatiudas 
thosD which not only dcxiroy tbe vlrollty of the living tissue, bat dccoiupoia 
or dissolve tbe tissue, whether dead or living. 

Jls examples of tlic former elaaa, lanj be eiiiunerated chloride of itoc, tat 
Idiateaof eoppar and zinc, bichloride of mercury, etc.; and na exomplciait 

1 Ibe hkHw class, may ]>o muutloued cnusiic potash, nitrawj of silver, mao- 

i gaaeN com pora!«a, chroinlc acid, uic. 

[ AnoUier disHncilvc fcnturooC these vna dcdsma Is. that, while iholuMT 
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MDed the tlTinc ttesno, ai^ts af^mtrde at tt poireTni] ootiscptlc or ptcscrra- 

li M noi wiihtn my prorlnM to point onl la thota cxlanKJvel)' Employing 
csmnkB. lo Vbtan llirjc tocW may bo npw, the liiiporinncu of IworinR In 
■itml thtt dliltnctire ft^ntan.' lutwran tho two rluHCH of <»a]td<.-s, wlicii Mleefr 
tug ihi' ilenTiptloD ofcaDstlc to bo employed in any given caae. 

Altboat;!i cnustics may bo conveaiently diviilcil in tlio mimncr dHrribod 
into two principal cliuiteft, llioeo cluses can tw nrnber subdivided into man^ 
ottieni, benLiue tbe mode of action la fYeqnently dlatinct In each indlrhlSRl 
ane, whatever the fiiiul reeoli taay be on tbe living tiiuiue. 

To fliiutniie this point, the raocics of Bftion of caustic potnuh and chromic 
add ntaj be deed. Wben the iivinfc tissue is placed !□ contact witti cnustlo 
ponub, the destniFtlon of il« vitality onsulis by Ibe polaiili dbsuirlng Iti 
-ifimnlnotis and nlniDODg components; — in fact, orlinj; in the manner do- 
< hikhI bv cheniisCi for obtaining tlio vnrioiiB protein snbstanceiftomoiKBnle 
'. I. liter. Of coono I only allndB to ttie leading n>ntutesof theacdonofcaii*- 
:'- - in Ihlb Ininanra as well as in otbet*. When the samo tissue Is treated, 
' tininili; acid, Insteiul of obtaining a ftolstinn of Ilio protein compound* of 
till.' liMnc, and ibus destroying Its orcanized structure, the tiosao te dMtrojred 
liy a slow proceu of conitnis^on ; or, in other words, it Is oxldlitcd al tlM 
cKponsr of the oxygen oT cbromlc acid, by reason of the Itacliii; wilb whteh 
itiu add parts witb its abondant oxy^n when in contact with oc|!«tila 
■ .ile». The mnngftneee witb potash acts in a similar way as a cauiUc 10 
l>F>mlc acid, but in conseqocncD of the permanganic and manganic odds 
iiirti li contains lieing in combination with the haae potash, Its action Is 
.iirfcontmllalile and porsistent. It may not be beie out of pince tomeii'- 
:i<)::, what nppeais to me to be a practical advantage, that tho destractlva 
iislicB, if 1 may so term them. posaesH over the conservative ones. In 
II link; «o I Ivg to state, oncp for nil, that I olTer my oplnlonn on sarh points 
" nil great diffidencu, knowing that chemistry is not medidnc or BHreery, 
iAH only one of their instrnmeni*. The practical odvanta^ is this : Wlicn 
tho fOTK^on deilici the removal of the diseased tissne by canslics, if ho usca 
» coosenatlve caustic be kills the tissue, but has to e^ct its separation bjr 
t fartbci procets of sappuratlon, etc. ; whcrens, if be employs a destructlro 
(anstlc, the proceseca ore in simultancoas action, and the desired result la, 
coiiseqitenily, more speedily accomplisbed, 

XlEraio oT silver Is esscnthklly an oxidizing caustic, tint its action I." mtich 

Hkrwer tlMn that of diromlc add or manganese with potassa, (h>m Ihu dr- 

iitui-Uitic- ibnt it dous not so readily part with Its oxygen; and it forms an 

.iii|«>und»1tb organic slnictuTM, which acts as a preventative to 

"1- jiowur as ttcauiilic, by forming a sort of impcmicBblecoBtlnjt 

i« be removed. I am aware that this uctlun is an sdvantogO 

...ilii^^ is to lie feared. 

iNi. i-.i-Miiiwd sulphate of line and copper, when employed n» catutlea, 

I Mlllke Uilorido of xinc by thcb- powernil affinity for water. But when tlie 

I *b tU» is dcatroyod by such affinity, their further action Is that of strong 

■, tlten^by greatly. If not entirely, roUrding tho natumi diEniptlon 

ivliidi ha%-e ceased to posseis vitailty. Bichloride of rnemiry, 

r nil mercurial canstim, possess a conservative artlon, by thoir 

ly fbr the nlbumlnou'* components of organic r 

:iinti campoaadi of dcflnllic chiinicter. 
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action of Iho Tomier Is ihnt of tlio oxidation of tbe Ussurs, vrhlle tlu !■ 
Qvnt Its povrvr ns a caustic to Its power of cxtntrtint; the clement* oT w 
Ihxn orgiuiized bodies, — liebuTing like the cjisIcmlmI nnlts pnrvitMiil; a 
tfcmed, with whli^ ll it somoUmei Judldoiuly comtiiunl lo prcTcnl 
ipnadlat; or the add beyond tbo porta lo bo deitixijod by touon of 
fluidity wlicu uncombined. 

Chloride of gold bat becu extensively employed, generally In cotnUUI 
wllb other ainstic«, in some of ihe continental hoapluis. When piun 
contact with orgauiu matter, this sail is ruduced to a metaliic atate Blm 
to tlie action of nitrate of ellvur; but, u far as my cxperiennt goea, U 
inltrior as a canstlc to the silver sait, because of the large quantity of oi 
Iiing material whicU is wt It^ wlien the organic matter is t(«alod « 
nitnle of sliver. Atuon)' the eonservativo ruustln, arsenic and Its n 
pounds will Bad Its proper class ; for althonfih sraenic Is polsonorts lo H* 
tbsoc, It Is a powerful antiseptic a|^nt. It forms no comblnmlotu « 
dead or living tissue, and only a feeble one with albuminous matter: I 
from this cause It must be regarded, in a chemical point of view, M kv 
iDofBdont caiutic. 

CMoridee of antimony and iron, which have been used as canallcs^ 
blUt a mode of ocu'ou simiiai' In chloride of iluc. The voy fteblo Mtdoi 
tbo latter must, !u some cosea, bo its principal recotnmendatlon. 

Il will tw evident IVom the previous stalomvrits iliat chcmiatry wfll rap 
nc with an Indolinite number of caustics; for it Is dear that wlnH 
dMompoeea or combines with living tissue snfflclently to Idtl h, b, n 
fntanu and purposet', a caustic. It it oqunliy tnoniltet thai, wliUe ll I* 
EsMntfal conditlDD of every substance prol^alng to be a caustic, tin 
■hould kill the living tissue, it liy no means follows that all cuusila ] 
forminK thJs condition should destroy or dissolve away, as ll were, tbe Ut 
when no longer poesesalug life, Ibr this latter property belong lo a dlid 
doss of consTics. 

1 am aware that I have not noticed the so-called irritant action of caiutl 
bnt, in explanation, I reply, that the consideratiou of this action it tbrt 
to tlie porposo of this communlcatlou, and, moreover, a sulgect not wU 
the provhlce of tho chemist. — Jfd. Tima and GaaOt. 



THE 



Althongh the proccsflOB involved in the combastioo of Ranpowrler, K 
detertnlnlng its mechanical anion, would appear to be very simple, aeooi 
hig lo what is al present known of tbid sabject, still our acqnuotance wj 
the prodae natoro of those processes is exceedingly slender and luipOlA 
The conaideration of the su1i)Mt, since its flisi, aniil still most importaU 4 
perfmontol inveetigatlon, umicrtoken by Gay-Lussac more than Iblnr ]N 
ago, has ted to each discordant results, that, at ihs present time, thoro I* 1 
chemical view of It that is at all eoasislout with espvrience. The nam 
compoiition of gnupowdor may 1m rcpreseult'd In chemical proportlona, 1|] 

Cs + S + KO,N0j, 

or one equivalent of nitrate of potash, one c«iulvalent of sulphur, and t&H 
eqaiyaleuUot carbon (charcoalV Savpoaltvg tbo ■«Uole of iliccaibonlol 
toarattd into CTljonle xAJ. tm4 thft nlM^w\nVi 




le gu would be Uie sams If the oarbon 
o carlioiiic osiile insieail or aulxinlc odd ; anil If, iaEtcad of nitrogen 
III ID); liberaled, binoxlile of nitrogen won) fonned; and sinco the gas ptO' 
uitiiid bf tlie explosion of gunpowder consbtA, a» a general mlc, luldj' of 
I Jitmnlc wdil, carbouli; oxide, nitrogtin, and nitric oiilde, with nicro tmcet of 
lii-iln>KBti and snlpburellcd hydrogen, it would appear tlut 131 i^uhEc Inrlia 
in lliv Uij^L-st volume of gB« that 100 grainB of nonnol gunpowilcr conld pO»- 
tlMf riiruixli. Itoweyvr, Ibci oxperimcntt of Gny-Lu.'jear, and tliosc of mott 
suStpqiipiii inTestlgniion, indienio, on tho contrary, that tlw volume of gu 
fnrulalii'd b>- the oxplOHlon of gunpowder uudiir the ordlnorj atinoi|AMo 
prV-HHute in much gTcatra than that which Could bo ftirnlelied nocordlng (otbe 
above >ii-w, Messrs. llunson and SehlschofT, of Heidcllierg, hare, thoicfOn, 
dm'>.-i<.-<l ihfir attention to Ihla Important point in theoretic nrtillery, and bBV« 
publinlifd a memoir oh the xaliject, wliieh not only f>iniuihe« the fir«t 
jilcte Bolution of tho probleioB Involved fi 
caiipowdcr, but whieli Is particularly lirh 
Kiu] aimlyiils. Tlionulhorp.fram want oft 
ttwarcbca lo one kind of powiler, and to ll 

itnospberic prcwnre. Tho mcibods employed, however, will apply, wltb 
•light modificatkms, to other coses. The powder gave, on annlysN — 



theory of tbe explosion of 
lew roctbods of Invcslleiitloii 
were obliged to conflno (hdf 
ider tho ordituuT 



» 



BaltMtrt 73-M 



iOOM 



A preliminary qualitative onalyaia gnvo the following sabstonecs as wild 
prodntla of the combuutlon of the powder employed; 1. sulphate of pot- 
aih, 2. rarbonats of potash, 3. hyposulpbite of potoab, 4. aulphld of potss- 
Fliim. a. bydralo of potonh, n. tnlpbocyanid of potasshim, 7. nitrate of pol- 
: fi, ~ I ul-in,9. sulphur, 10. carbonate of ammonia. The iniseous prodlteta 
v.i. I ■:. rr..(,-t-n, a. carbonic arid, 3. carbonic oxide, 4. hydrojjcn.S. snlphia 
I ' ll' 1' ' . '!i, nnd occasionally G. nitric and nitrous oxide. Uy meana of a 
I - . Ill r ngipnrntiui, the Nuthoni were able to prepare tbe solid rcBiduo of Ae 
I >]>lii"iti", llic smoke iir vnpor which Bceompaiilea It, and the pnseoiu pro- 
iji M, and to BtialyiD each icpiimiely. For tho elaborate derails of tho anal- 
yl-i we roust runn' to the original memoir. Tbe solid residue was fotindto 



Salt>l>ato of putarfi M'M 

- ■ lorpotMli ST-« 

llyptmilphlio ori-ii.tl. ., T-67 
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llydralc or poUih - •-t^fl 

Buliiliocyuld of |w(wuJiua Ml 

Suliprtni G'U 

Curton CUT 

6ali>hur trail. 

Thfl condensed smoke, or powder-vapor, wna found [o contain — 

Satpbato of poluh SiS 

CHbouiUc of potuh JS'jl 

Uypoaulphlie of potuh 440 

Bydnloofpotub !« 

Bnlpbocyanld oTpotuiliun Dtt 

Kltnteofpotwh MS 

Curbon 1-M 



TtiCM snalTMM show cIcatI^ that the rosldan of the explosion tit gaxff 
iler consist t;su!ntkJ[ir of sulpluile and ciirlionnleof pofiub, and nolof ■■■ 
or potasslnni, Bb is cmineouslj neanmed in miUtarr books. Tbs gM 
pmdacU of the explosion were (bund to bo — j 

Cwbodid »dd a-m i 

Kitroe™ «-ia fl 

CarbooiD oxide Mt 

Uydrr^m 141 

gulplild of brdn>8°D Mt 

Oxjgou . :■ WB 

lOMS 

From ttiiB nnnlyvis it also apposn that the old fboory of the u|ioil 
IncocTOcl, bliii.'o, arixtnUnj; to it, nitrogen ami carbonic luid lihoLdd btt pi 
In tbo ratio of I ; 3 ; wliorcos (be actual ratio Is not even - - - 
dion (bnnil, ftirtlier, that one grain of the powder tuted byihem gsret 
Kr- of Solbt ivgidue, und ld3'l c. c of gns, or ODe-ILird less t~ 
gtraDuniTdinijLo thoold theorj. To determine (hcorotlcolty tbo VOrtC 
b]r the cxplDalon, tlio anchors first deicrmjned the qnantity of hMt v 
la tlu coinlmslion, which was foand to be hi heat nnit< ^iSil C (br om 
of powder. This nnmb«r rdqnlrM, howevpr, to bo corrected fcr Hu 
cvolred by the combostion of tbo gnscous prodocts In the combimbm 
(Qled with ulr, iimonnliDi; to 34'4 uiUis, so tbuC tho true heat of comba 
b OKI'S C. The calculnicd qnantltf of lieat, siippoilni; Ibat the cam 
InjCtcdlenu of tlie irawJer bum fVocly Inosygrn, Is IKtfll C; tlioili 
li eully DXplolnod by (be BJ>9orpdDn of heat on the part of tiltrogm M 
TliB kmpamtDra of tho flams of the powder U fbsnd by dlriillngthai 
bar Oltl'S by the spedflc heat of tbe prodocts of the explosion, uaxdr I 
and la thereforo MimJ to 2983" C. When, howBver, powder bonu (n «j 
In which it cannot expand, the nnmlKir dlUS muHt be divided by tba q 
Leal of iliu prodai-ia of tlic conibusllon under a constant vuliuwi wk 
0'18SI7, and the tcmperalureof lliu flume is iboruTore 3310" C. TbaWT 
ZtO°C. anil 3340° C, ara apvtvximuUntt -^hi^Vv «<u>ita( ba Ihr Ba 
irvtJi. TJieautlion,litQMMUlUCft,itkoni'^>Kitev«iB*mA,Ai 
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BoflhcMiploiii'jn or the powder cxCTln sensible tPinion, !s wli oily J 
1 dnw IhU rralduc Jom noi boil nt ilio tempcmlurp of lijdrogonl 
air, wfah'b b 390?° C, Hni] its tension even at Iliut i«ni]ieruiimg 

c, cquni n »inglo MmoAphere. Tlicauriiora m 
anDMpbor^ wblcli the powili^r exorts At Ibo mumvnt o( cxpta>9 
A it 4373-Q. oT which about lODO are due to the oxprnisloii ' ' 
■- Tba pnssuro wbic^ the pnwiler oiuplu.ved ciiultl exert apoa IM 
URion, VDOld, aa thcBe rosnlu sliow, Dover exceed 4 1-3 thoiuan ' 
■. Hcnre it appenrs ibat ibo sMIamenta of Iho heit aDihorlcf< 
' at thlE pnenura umoiuilit <o 30,000 or lOO.noa utmiMpbcn 
II fminrtation in fact. One klloaram at the powder oioployed I 
In its csplostoa a tbcoretlcal workof G7110 moterkiloi^nii. — 
, dl. 321. 

r, or France, lias recently pnliliahcd the resulu of a protractoA I 
_ n tbo aorgbnm. He Iiiu rerognlzpd: Ist, that Ibu qnaniiif of J 
B wblcli ibe sleniB of lo^bam ^ve in diyin); aaicnumtn gi 
ft^aUiiijr, IVom tbo formatioa of tba panicle {flowarlDi;) M U 
t tbe KTiun, wbatpver the xiil; 2d, dila solid n 
■Kid DOl In tlio Imiolabic pari of Ibe plant; 3d, wiien Ibe iti 
itati the panicle Bcarpely rormed, it couIsIds only a tllllo si 
)t Uovclopcd ns the plant advances and (lie grain approacbiut 
nil bimn; iba coinpoAlilou of tbo Bi«in and the producdDn of tbo 
c depend entirely on the statu of the plant, and not on the 
eoUlTMloin; 4lh, in the jnireofthc sorghum, before Its maturity, 
e NUvhMrliDetcr ntn dlBfnrpr little or no suicuf . tVvmMitiitiott lOr. g 

luthlnr-rwu and one bnndred grammes of sugar per litre: b 

k MlTUice> towards maturity, there Is a itnulually IncrraisinK do- ^ 

» ilebl In the polorliing apparains, caused by iho cnno itigar.l 

d wben llio puln Is ripe, the quantity of vnne nnuur Inilieoted by 1 

e apparatns Is but little lees tliao the su^rm- indluUed by the I 



I, the sorgliiun li 
t can be preaerveil, am 
Kr. Lcplay parries on 
It It ea«lly done with apparatus tbut may 



. or its wi-ight. 



I 10 dUi BUtVir, Ibis pRi(««s la oppllruble to alcoholic llqnUl 
•ppaiEntiy no fonign odor. It eonalsls in inlrodltcinK stxiffl 
rplrfl to bo oxamiiMd Into a Soak containing two or tfarW'J 
■ vt csustle potosRU illssolrcd In water. It is well tfillatud, Bi ' 
iKultfK'ieil 10 eraponiiliin anill only livo or six )p«mmM rem^ 
~ a {ii put Into a liolllo with a glass stopper, anil about 11 
r dUuic EKlplinric aiiil are added; tba cliamcterisiie odor li 
' ~ sed ; this J« especially true witb iasu:d to i^ltlt fcomii; 
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U. Holnnr im-iiltons IncEdcntallr that 
lug ciurituuiix ISrjiiim, and fnicini; Ihuin 
0UMk. iwtassa cut 
IVyleehn. Joumai 



hru nl will's Ki 
nd fK«ing [htm fhioi liipir euFOtiiil olla, % 
Illy Tvilh rocCDtly-calcincd wood dmraa],— ~ 



ON THE 



OF THE GLUCOSE OF TUE SOHO 



At a recenl mwiinc of the Bos 
Hayce reiul the following paper " 
la the Glncose of the Sortrhnm ; " 

bi n jiuper rommunteatod Eoma montbs giaro, I •llailod to tta ft 
the gluco!<c of tbo eorehiim cultlniKil in Kcw F.n^and, llk« fluid 
tagMt, pastes to itio ninditlou of diy, or crfBialUnu >hili fiti^. Tbe I 
qnont mons cnrofi^ jnviudpuloD of UiIb cliiiugo, procveilinit li . ~ ' 
muij month*, lua rt^nlled SduJIj in Ibe praiiKtim of pttrt ifiitta^lf] 
\armg tke hiiihn- ffTn.lt of a varlets ofbetl-rit<l, or raso ngar. 

In tbo nwonnt whk'li followv, the cxpmlnienU were oiimIo os 
Of that varivi)' of norghum whlrh bas dark purptu scoil tori 
varieiy goncmlly ciiltlvnted In iho KorUn-ni Slatca. 

When vra i-xtnict tlie Boccharino matter of the etalk of tt 
tilbor liy (mpresiilDii, or throujrh the aid of wntur, and piiril> tbe w 
bT' means of nnlninl cliarcool, we obtain glucojo, hotdiag ia aolniton 
Roln of potash, llino, and soda. This gluTOBo doM n 
eraporadoii in di'slcoutcd air, nor does alcohol, aatonuod wltii caM I 
iMve ondlafioli'ail any 8i>gar. 

The pcrftM-Ilr fomiHl cells of the plant, trimrated with animal ck 
■flbnl to Ixtillni; nitvbol the eame substance. The dry glncoie b ■liu 
Klllblein alcohol of Sil per rent,, and tho dense srnip of the usMdl 
wUfaoiit limit In it. After exposure Id wonn ^r, ciysialliiM onsci 
rHombUng dry grape sugar, form In i«olatcd mosnca. AmilTSb il 
laige proportion of wilino matter, eompoaod of phonphorli; mM, d 
inlpburic BL'id, arotic ncid and potash, soda, lime, and oxjdo of Irm 
■aline matter foimg a compound wltb Iho glacoxe, and iba« rnakH 
oyBtnlljne jnnlnn, which Rrat appear hi the doiiM svnip. Tlieso ana 
KSUlta, in trcntiuK the phinl which hna been cnltiTaled tbe two jiMt • 
tnd Ihey present no remarknhla fbsture, in comparison with IhoM fli 
on iducoH from other aourecs. 

Alter the lapM of aeioral weeks, however, (he pure glocoM wkfe 
baen withdrawn frani the foroii^a oc^ogatea oxliibits tbe prodw" 
OTBUllIInc points, wbkh, becomln)i: numerous, soon ossumo tlis (tt 
KgniMT vry»\ii]». These cryMalsiacreasein volnmo, but whils ti>anb| 
glucose they preaont ekeletous, ratherlhun solid cryKlnls, of spurs (od 
ami are olten grouped. Cmde sjrup, reuiaJoing after tho oonceaMfl 
VMjiilfe by rapid bojhni;, Dndcreocslhe same modiflcatlon, andaj^ 
fujtar ilowly separates t)nm samples which did not orlgliially eonOilBi 
^ps of the pllh of the plant, which hod boon careflilty rxmobin' 
tbe'4ilcro9eopc, without any tmces of crystals being fbond, ■Qw 
loiittu, sbow thrir <.«ll9 fllted with voluminnons, dry ctTitals. Kj 
■InU phjvo ihal (be ebemleal cban^, rcanllinit In the prodncttod fl 
iTitals, aW clncose, is nut df^ndent on expotiure to sir ui ~ 
XI when Iho eyiiip\aV«plc\oMi4\^\«i'S\eh. 
fi iM abimdaatl! aoVta)\Q \]x «Xc<Alo\ eft W 'S!^^ 

\ 




10 latmwany momPTil thoprwlurtionofsaEorlnasample, — Iho 
r, when forti»H], bti&g Dcacly iiuolutilu in colli ali'ohol. Thns, wIiod a 
*B number of rrjBt^ hiivu formcJ, II' wo wiihdraw by solullon In 
~ia unchon^ elu<^UM, and after illeniputiat; Ihe ulivliol, allow It to 
B, OTSUtllziillon recommcncea !n tlie purtion removed, and loiMlltloni 
a nporimcDt may be mode, noCil alter about ten montfas, amall por- 
Ijr of nualtcred glucose rennln. 

L tbo oridonee of tho coarenion oC the gluroee, «tep bf Mep, loto 
xlijd by (ho action of alcohol, is important, Ihe obacrtatlons liei* 
luufd npon tuiperlmenti made In n slmllBT manner, willi tha 
: Hilulioa of lartrutB of copper, and acidulated ulcoiiol satunlod 
IB sut(ar; they Icutc no donbt tbal the normal saccharine J uii« of tlie 
xottKt, ptr K, convDTtcd into eitgai, forming regular crystals of 
M. These crystals, liy solntion in watcT, are euslly purified, latlnff 
[THIS Etmctaro and beconilng solid, transparent, and colortei*« modifl- 
if the rhomUc priim [Vom an aqueous BolutioD. They are slvayi 
■v Tolnminotis Iban the crystal of cone supir, formcti under 
>, but tlicy have all the brilliancy of cane sugar. In 
ll duuBcters, the moet pure ciTStals yet obtoiuvd show u dlvenJly 
nr caue or palm angar. Tliey nre leas soloMe la 
t In sulphuric acid thoy do not exhibit tlie soma dcpili of eoloratlon 
le does. With the copper test, a panial wdacllon takes place, 
I same conditions, when cane sngar does not pruiliice cban;^ on 

ncluslon reached is, that this sufiar, wholly unlike auy variety of 
rr fruit Bu|;ar, belongs to a higher class, aud probiibly wtll rank 
FntTar, In most of Its character. 

■sunt Is ilie flrst instance, within my knowledge, of Ihe convursion 
iinety of glucose into nugat of Iiigh grade, after its cxiractloti 

-'t: further remarked, that neither the crystalline form, nor the 

I hi: iHilarisoope, are lo bo relied upon in disllni^uialiing the rariethM 

Ue considerMl the crystalline form of Ihe sorghum supirs. and 

boncy sugars lu !« identical; tha chemical properties of the suiptre ho 

' M the only distinct proof of the several varieties. 

ON TUE ACTIOS OF ASJI3TBESIA. 

of the N. T. Academy of McHllcfno, Dr. Octraoltl 

Ihul tnemlwn would rocoUert that, about iha year i»l7, ho called 

of tbR academy to certain propositions, which lie ilien mad*, 

qnito conr'IuKlvoly that carbonic acid gus Is the cindcnl attont la 

onsiiheslu. Tha cnrlionic acid may b« tfiven ns such, or one of tU 

blEiedienls may be so administered, that, flnding in the blood diS 

Is compound, carbonic add ([<» >> geucniied, iMt 

lo a rerlnlq extont, U the rwolL Thus we may admiuicMr oxy- 

qoaniiilcs, In tlie tbrm of ntirona oxide (protoxldo of nicrogtn, 

rg-ga*), which luia all the chemical reiictlona of osyccn, bal U 

Kolnblo In ivnlor and tbo senim of tlic bhiod than pure oxncen, 

re, [a much moto readily taken np. Thl) compnon-i, mi-Minj; 

cartion or llio tilood. carbonic achl ciw rn formed in ionfe qunil- 

tbo jiroJucifon of iuiujBL)i<wi& to a coniuD BXtcnA. Oi«<ava3,««. 
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Dm contnirv, wlmlnincr the carbon, u llis oiido of nrixin or nay at. 
3lj-ilio-curbiniE, alcohoj, Uio ctbcn, eta.; In Uil* cue iho lUniid mgala I 
nisbo tbc other coiuijiuc^til of ou-bonic *ci J, oxyi!«n, wkI 
the molt. 

Tbc alAge ofcxdlcnient corrupondi to Iho pnjoduf romblnadoftof lk> 
elemoDU and ibe fonnBCiiiD of cwboaic ndd gax. U tb« gta b ' ' 
w tjuh, llicre will be no ttage of exdtemeat; but If ihe-cowidrMill i 
bine ■lowlj', and the gat ia giDiieratod in llmlled qouititiei, then wB 111 
earrapoailiug unite of cxdtomcnl. Tbiu, m the nupot of dn 
caAonic acid Is exhnlnl in normal qosnlitlcj; but *t the rtupor 
iarge qiuwtitica of that gaa arc exhalod- Tbe Tenons iliUo of tl 
IriCMHl, (turing ananheaia, ii nnalher proof thM carboniu acid Is b 
mod Id liaga quantiliui. If it is true that tn 
titiwe d}^ng while under ihe influcniv of r-hlorofbrm, bubbles of ur ■•• I 
In the liCBTt and blood-iesaelB, JC la higbl}- prolnblc lh>l llils «lr it 
•eld gat, nuiecs, perchance, it hog entered th 

Th« only means. In his opiiilua, of luo' '"''■^1 I" ni*lorin<; a patlwt II 
jiRifoand orf^tal antcslhesio. Is anindal reapl ration, or audi ntberiMHI 
by cxdiinK 'vHex action, will restore naplration, nndtbits hMieii Ibetfl 
nation of the carbonic add gia. It hai been n^commcnded In IIUMq 
Mid apparcnl denthfrom aniesthesln, to resort to the Inhalation ctpxjgi 
nfCrcni* oxide. Bctuoning fhitn Ibe premlHw wbicb ho had dtna, • 
nmedke would bo in the highest degree ilanKerons. to sotlsiy Uigwfi 
ngard to this fact, ho hod inado nomerous oxperinientii upon '-'~f ". ■ 
iDrariitblr found a fatal Issue hastened bj adminlalcHng oxygen.— Xta Z 
jMnat of Mtdidnt. 

At a nbsciiQent mcctlni;, Dr. Detmolil fnyoreJ Iho acjulcmy wttll » I 
ten exposition of his views of the rationale of the action of chlorolbnn, id 
ether, and nitrous oxide, the ihrcc agents employed tbr Iho purpawof ] 
docluK HDmnhoBia. He attribnius tlio odion <if all of tbciu tu tf>« proit^ 
of ctfbonlc acid gai in (At >)itleiK. The Best two supply the CMteii^ lAL_ 
mbiorblnK oxygon from tbe blood, and the latiinpplyingnxn^iV'M 
absorbing carbon, — in either case curboniv ucld is tbermuUl wbldl, bf 
■clion on the living oricaniain, produces amoKtbeaio- TUi< tliH>i7t tin 
not abioluldy busccptilile of demonstration. Is yel, appomnlly, based H 
loglcnl ronndutlon, and Suds a seeming confirmation in a numbW Of H 
known facts. 

ASESTUESIS EV CABBOKIC J.C1D. 

In the Aununl of Sdcndlie Dlacoreiy forls:^pnge 330, aome Mcona 
cXperlmcntB iuscitated by Drs. Follin and Siiii])son, on tliu uieof eull 
Odd far local anesthesia, was given. TVo have now to miwrt on ttatfl 
of Its Inhalation when mixed with a certain quantity of ale, as obninl 
U. Ouinam, who proposes its usu tbr man, llo states, that tlM eAM 
earbonic arid are similar to those of ether, but more fii^ilve; and lH 
with the lAtter, the Inhalation should be interrupted at Inicmlt. wllk i 
:o add, tbe reveiao is true. Dc afllnus, thu aa loni; its It ts nlAil 
ig the sleep, the InhoLiilona eboold be continued; that tbajwq 
ued ten, rwenty, thirty laiiuitEi oi more.itttlinavdniuMl to lUh 
f tbttlolialadon, vaiUnKtiabwMt^ 



CHKmCAL SCIEXCR. 2.'i3 

BO tnn" of •iirltlon denih ban licen obscrrcfl, as In rlilnrornnn. When (VmIIi 
U In pm<pix7f, it comes niowlj. and may be fcir«i<ccn Tor n li'iii; Ilirii> In 
lilTBUM, anil i(3 pioip-EM nuled, by Ibc Rate of (be head aiul lliul of Iha 
pupil* 'X* Ibv uvea. Tbe fblloninti: experiment, reported by M. Oioniun, II 
'Uglily InlLinitliig: 

Cfrapand a gu-bog, containing 100 litnM of carlionlc «rid, ntul resolved 

'"'Bthino tbe utcAtbraU ob long ae wiis posf<fblG. Tlio animal wm Mlc«p 

lb end of three mlnates. wlthont convulslonB, and to remniiioil, extended 

e lubnlnlfonB were conlinaed for dulity-mTaii minutw, *nd 

Btbe tipparaiiu wn« witbdrawn. The sleep wna prolongn) ancnranla 

'o mlnntrs; towmtltt tbe wntk mliiute ibe \cga mmiDencwl ■□ ihtke; 

H flfteonth the aniiual was up again; and thaa 102 mfniilUB Were tMeil 

b wluile oxpeHmcnt — a length of time much beyoad what the longeM 

a would require," 

I. Fi-rre and Oxanam have leBpiiod the pa screnil timea — if not to 

iIhi piwlurtkin of sleep, ai least to tboUng lu first eBiict«. Theyuy it« tattti 

i> i-llgbllT pungent, and on BKroeuble as thai of ether; it exduu >allvaIion. 

1 her pnipcvu its adoption, hi Rurgical practice, ai the least dangerous 

■ tliod, and assuBlcluDtly elOcftCiong.— OnTr^iamlinitu uf Silliman'i Jvuntat. 

■■ ■ IJI'IUIES INTO TUB QUAXTITV OF AIR IXSriKED TllltODGHOlTr 
IJir. PAY AXD NIGUT, AND UKDER TUE ISFLUEXCE OF ESKIt- 
tl.Si:, FOOD, HEDICIKE, TEUFERATUEE, ETC. 

A ramraunioition on tlio nbovo subject, to the Royol Society, by Edmrd 
Smith. U. D., rontalna the molts of 1200 avrirs of obiw-rrutloiu. Ttie 
antbor hlniirlf wne the fuliject of all the invesrigationB. He i» W yean of 
•Kf. A IVel in height, heollby and slrou^, and with a vital rnporiij of the 
tanpi or290 cubic Inches. Prom this commuulcaikm the followintf fticl« an 
ifcrired: 

The total qujuitity of air Inspired in S4 hours {aQowance being mntle Ibr 

InterrstB, amonntliig, nlinKelbEr to 40 mlanios, during which It tna not 

mijnlnl), woa Tll.OCD cubic InchCfl; or an averse of 'iJ,Kn enblp inches 

perhonr, and iOSd por tnlnut«. The quanlity wiu much leas during llio 

nisbl than dnrtoK the dny, Tlioiv was an iniTcase as the momlni; advanced, 

and a dMrense at Bboui 8)> 30« 1'. H,, bat most suddenly nt It P. M. Pur- 

Inp dw day, the qnantfiy Increased brinicdiately atter a moal, and then *ub- 

clded twrure (he twxl meal ; but In every instance it rose again Immediately 

'■ r>'i>' !i tiK'iil. The rate of freiiaHnej of rcspirailon gcucnilly correapondeii 

iiilty, but the extreme* of the day and nighl rates were emiier. 

i ;.T(>MuKt porallellBni was between tea and aupper. An Inctrasa 

■ I liynno meal only, namely, brealcflist. The avrracc depth 

11 ivjiB 2n*S enbic Inches, with ■ minimum of IS'l cubic inebealn 

■ I n maximum of 33-3 euMc Inches at 1* 30" P. H. The mean 

;'i,i.o wM 70 per mlnuU'; the mhilmuin al > 30'" A. U., tha 

'''' tTi" A, M.; — the dUTerauce being moiv than ouo-lhlrdof 

.: !■ (in In two of the imricB of ronilnnons obserrntlons, and Uiu 
. <>( It- iK'-'Urrctice wiM alnolbal ofihc linvealqnantiliisof ulr InNplnd. 
Ibe niTiiiiinl of bnuitlilng was creHler In llm ntaniliui: Ihitn In tbe slEtlni; 
■ ■inrc, and imater ritting than I.Tlng, It vat 'avan^vA ^xj rtitaioa 
AMBoMc^ Mcoritinir to tbo pace, tdMb7 riding law «B«iva&n " 
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. r»Unr»y uiii'ulling, the tncna^e wns ereater in a «cconJ 

canJOKu, uul gninlesl ia a ibinl-cliisg anil oii Ihc unKinig. An IncRua 
r alM prodDCod by roving, swimming, walking, running, cnirylng wiighl 
I Hcrading uiil deaoiiulini; steps, and tiio labor of tba treuil-whcGl; lud 
[ Mvtnil of llioso aiBea tliu rats of Increow was ilvt4:rniiDeil Tor 
I dCKrcea »( exertion UKd. Readini; aloud and slngiuff. suid tbi- muma 
1 by Dt. Uall tW ttslorlng siupeodod Rapiratiou, inenascil 
t qoonlity: bending (brwnni, whiist sitting, leasvncd Ic 

ThD qmuitlt; oC liiKpired air was iDi-rensod by exposuro to th? boot I 
I Uglit or the sun, and Ivsscncd in darkness. Increase and decTonM of tri 

ekl tma pruOared corruspondlng elfects; stul the depth of 
. BlWtly Inrreosed Iiy srcut beat. An increase in quantity n 
I by cold bathing, aiul sponging, and the cold Ghowcr-botb; 

lor, Slid loit — wbim lea acinatly woa taken; but when coffee mut cbj 
nd, tlu're was a decrease. Supper of bread and milk also cwtwd 
Mse. Milk tiy itself, wltli snet, caused an increase. 
D incRoM wu obtained with Ibe ibllim-iiig utldea of diet, rix. 
IWcdVteak, Jelly, while bread [honie-uuulu). oatmeal, potatoes, lugar, 
rata (1 <M). Tbe (bllowinK couMd a decrease, rli.i butler, fat of beef, 
oil, coUJivcr oil, niTow-rooi, brandy (I oi. to U oi.), and kirdirai 
Etbvr (1 drorliin} [ncrru^ed tbv quantity and depth of lns]))ralloii. 
dotTcaae In quantity was caused by ip. uminon. co. ( Slsa), sp. ammMi. ' 
(list], tlnciuroof opium {^"I), morphia (J and Jgr.), tortoriiod uiilB 
I iief-)i iukJ cblorld of sodium. 

CartMDOte of ammonia (IS grains) caused a small increase, at Snt, 
BMO a sioall dunuuc; rubrifugB idhIIi'Idhi hiul a hku eSect. ~ ~ 
L 0901 and Sis), by (ho slomachi varied the quantity from au uFcroga latmai 
' '8 tabic iucbea to uu avcra^ decnnue of 30 cubir inchoi per mltt^ 
I Irtlb a maximum iuereuso of 03 cuUc incrbcs por mintile. Cblorit! etbi 
f (8**) illiMi varied iho quantl^, but there was on avcmin Incrnase of 17 cnU 
I kuliM pur mlnnto, oudof l'8 per minute. In the rote; wlifbt tLu poka M 
m VD (b^ average, 1'7 per luinnui. Chloroform, by Itibalatlou (lo just alion't 
( aotnuciousness), lowered the quantity a little iluring the itibolMIon, U 
n so Rfterwords. The raio waa unchanged, but ibc pulse Ibll, on ■ 
VOgB, I'T per mlnalc, Amylene, similarly odmiuUtUnui, and t« tlM UU 
free, increased the quanilty, during inhalaUon, fiO cubic ioche* per nd) 
. I, but aftom-iknls docreasod it to 100 cubic Inches per taitiara kM thM 
f dodHtf Che ln«pbiition. 

DETECTION OF ARSENIC ASD ANmiOBTT. 

Dr. Odllng lias nacertninod tbnt ,J^ grain of ancnious arid may Iw 4a> 
t tKWd witb curtaint)' by means of Reinsch'a test, and that the mctoIUa d|^ 
1 90>il4> cryoIaUine sublimate, and yoilow mlpbido, may be obtained 
L',VraIf . Uo glircs Uiu r^reHirence to flue copper gauze fbr the pmipltaCtM ^ 
V'llw •nenlc, luid condui'U the sublimation tn a hard g1a«E rutte, two ~ 
tt> one-elKbl inch dlamutor, sealed at one end, and drawn onl aX Ibi 
K'Mid Vo about on iui-h. almoul capillary. He Unds tbat decisive ronlM ■!> 
I 'Sbtatoud when the dHnlliin nmounw to ^.a.'in.fflO limnn Ibc weight of « 
id. Protnu'tol einillitton eiwiiis to Iw n noeesiorv condition of 
•a oT anenic, purtlcuVarly wlion flio tvawvAvj Vi smiU or th« 




>vo1(it!l!w(l in clilotido; 

■ .irnlifcT ilii!> ffti-t h or nny oonfpqurnco in pmctirr, u 

■iiuH, mid mlplit lie proTMod ntpilnst by lulnitft 

I [Iinl Itotnwh't Wat b apflirAblo ohI.t fbr thodMW- 
Um It' uracil 1 1-11 1 <-'iuiiiiirinilB lliM nro dlsnolved b? dilate hydroFhlorfe Mtd. 
I r-twn of poinanlns, it i> not anftvqneiit that the whole of thr ttraenlc la 

I nioncd, by the ilwomponltion of the Usnnes, Into tcmiiliihTdi;, which Is 
III ralU- iriirrsonrnl lU hfllnf; ItiMlnble In dllnte bTdmrhluric nrlft, Riid MW> 

111 nisentc would not bo extracted fVoin the nni;siik' mibntKnpA ud 

' lillnj; with dlltite hydnwhlorip nddi howpvor, Or. OdIIng has 

I" i>[»o(pliat»! li:r«ulphldo of HrnenEc is rsiidily tli«M>!v»^ liy fsry 

lilortcuid.niKl vrcn hyboiUn^wntor, toBiTUii''h gnaiorexKnt 

. ri-vtilby Dr. ChHiillfon. 

■ I <j ihfii (ho depocit? nhtnlnnl from nmpnli; nnd nnUmonyrMBm- 
I'l- very (■loaely; tint that this h not of nny roniiw|iipnrp th prse- 

■ 1 tItecMa wirh whtrh tbo araeniral ileposit Is disilngnishod flfoa 
■ j-.I li^ uwnic. 

'iViiii ri';.-iinl lo tho dPlcrfion fif nnllmony by nipniifl Of Rdnfich'c tcel, ho 
Mill' tliHt lilKninlh, uiirl even tin, will ylotd niclnllir dcpo^ills which cnnnot 

I I (')y bu dlstlnguishod fhim that obtulned from untlmon.v. by the appooimco 

I I' ti^TS of the triamnth depoaft am iomewhAt peciiIliLr; when IhlD, 
■ iic» clowly [n nppcnrnnrti to that obtained with antimony- Tho 
iiN''d with tin dlllfera much Hcwlrdlnp to rln'umAtHnws : Whwi 
. {iv-mliarilotleilappcaranre; eomottmca It l» almost blat^k; M>in»- 
•iiuv When hMtod, It sometlmee nppcarii to diminish winsMor- 
o'lld, morpovrr, bo prodiirud only wli«n the unionnt of metal In 
- -n IhtjW iw not to preaeTit any rtiffli-ulty In dotertinlr it. 
.: "nj^i'ctb' ibc following lu a delicate method of conOrmIng tha 
. - -■■ . uj" niitimuny: 

Ihv ctaiid caliper to rorrrcd with a aoiutlon of one cmin pcrmangansM 
>r pntwli in ItRmu unnceii of water, n drop or two of potash oolutlon added, 
ind the whole boiled. In a Tew minutea tlic pcrmantmnnto Is decompMOd, 
lip antimony pnuea Into solniion, and may bo preeipiiiiipd by momi of 
'ii{>hiimtcd hydrofton (him the Holntion nehlulutcd with hydn)i.'h1nrie aHd. 
-OTrrti'ii cf ArMiiic aiul Aulinumn i« tlm rAnt, — I>r. Klcljiinsky, as the 

'.ult of hii inTeBtitniloni npon tho expuliion of metaU In the teatftimu, 
iTTic* w the Ibllowini; conrlo8lon«: 1. Tho prwenco of a small qaanHty 
r ilborocn hi anpnlcal nrine i!> Indabitable. bnt it U pmblemnticBl in antl- 
i.'iiilal orine. Tho excretion of both nictols niny laii- plaw in Ihe ftina 
'I ilicir alkalini! <n1ta. S. The excretion takes plxro n Hhort time altar 
<i<nn[n~ by arMmIr, more quickly than In antimony poiaonimr. n 

■ ■ "iifmipieUly until donlhor rocoTery,— thoexeretlonof ai 

' ii-^iiidly luntier tlinn that of arsenic. 3. Tliat En Ita ftimule 

unalysla of (hu utIdb In arfonic or anthnony polsonlnpi, pn- 

I iiilimt live tar from twelra to twcnty-fbur honrs. I» Mpoble of 

I i-'pmpU'teni-pitiTO or positive eonelnsion. — ITim WochmMiAfift, 
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L II U fcnoira that Muun. Flundiii imd DiuigBT liaro pn>pose>l U> moHtf 

tliDd or Manili Iiy ajiplyln;; Bulpliurtc aciil lo cartionlM the orfcnnia a 

Eten inspected of conwlulnic DreeDip. M. UloniUot, while exunlntnc 

BMonoriis of ihrw: pursons who hod h«iii poiraned by snetiioua acM. fti 

a memhnino smiJI lyst^montH of lliiB »rUi, nblrli iB) 

woof aflnej'Gllowcolor. He thou|;ht that Ibis ycllolr mancr iv«i1lcd Al 

>• ftHWOtion or B sulphide or anealc. rMnliing from tlw nriion of bydi 

■iSiUtibiuia iKld on the monlous acid, and ulterior Bit vi^"! "'''<> prv^wl t 

IS of tills vJHW. As bydrosnlphnrlG arid Is fiirmixl In pnlKA 

inie mnitcTs, if thoy conuia STtooia, tbo sulpbido of arsia'K ivUI i 

Hjbnncd; and H. DIondlot shows that employing Eiilrburic odd to rart>onl 

s, will leave witb (be cHifKiiiized parts tb« sulphide oT at«M 

to that a portion of the poison will }» losL A mmminra of tbo Aeaibs 

IS ucertniacd the cxaciUudc of the wsonlonsuf M.DIumiloi', nad W«fi 

>r. ihuy propose lo throw upon the carlKiniiMl temaMH 

ttdral of ixiDi^cnIrKtc<l and btdlint; nitric add, so as to tranKfOTm tb« (■ 

>r arsenic iiilo ortcitious acid. By diitilln) water Ibe oiuoa* at wMi 

then expelled, aiid ibu luiH'nie mny beensllf IbuaU by Ibo metltad< 

lUotsb. 

OF TUB rftlSCIPAL REACiENTS OX STRYCUKIXK 

ProfbwirB Do Tiy and Der Burg, of Rottordum, have rtscenOy pnhUabi 
' ~M nsnlt of a series of SKperimenti, sbowinK the sensiiillity uf thn priodf 
» nacd fur Ibo deluctlnn of Mryclinliie, when adminislcltdi m 

Tlieir condiulona nro as rulbwc 

mule of PotutA, or Fcrrirgatiiik of Polauiiim and QmemlmUJ Al^AM 

—By these relicts utiA^ of n (^inof inTOhninentii bedMceudJ 

M drop of a aolDiion, conutinlnK one eraia of strychnine In UO.OOO gat 

T, Is t>*aparuted in a small porcelain dlnh on a wntcr-lMth, andll 

Mining EUbsliuire nmiHteneil wiib tbe Kmallest posKible quiintliy of )M 

:1 snipbnric ndil. Ry inlmijucliis In this solution n raymlt 

It of a crystal of bicromate nf poia^h or (brrlcyanldc of pocaalM 

d niovtniE ibis lVn(;menl with u glosi rod in the Hnlntjuii. a IiPantiiU d> 

Kpnrpie color Is produceii on every pan of iho surface of tlie pnrcxiatai n 

■ boon in contact with the acid salution, and the IMgtnotit of (MM of fl 



tt of Pntauium, and laS-lt of ilr.rrury and />ii<dMtun : Ily ■ 
V^ Otto Of tbG«e componnds, -.njinB "^^ Brain of iitryi'bnine enn be 

~ « reiigents, like the IbllowluR, posMiss only tlie asceruiined scnsibDII]F( 
Pfiovided ihe drop of liijuor is cantoned In b capiUnry Iwi-iubo, In 

■ ibe liquid, olthongh only a drop, fbnns a small itilumn, in wblrb tb« 
Btlonof apreclpllalo ran be oliscrrod by comparison with a similar M 

■ latM flllod with pore wBior. and mixed witb the rcAgent. 

Ihnnfc add rcTPols -saJmi of agroio of etiycholne. 

BahHim of eklarine in mitrr, 3^„. 
, A4>Ws«i./, of,H^«i,ium. 3^0-^. 
rat •hnmnlf ofpoltuli, jo'aij- 

7Aa prDRlp/iute rnrmtnl by Uln-lot\\i\o oT v^us^XiUAUVMawn^AvTed,! 
■ ■ nwta^BwA&WfcJ^ — ** 



^■i^X^i^i&i 
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b «« (hrmed of »ii1phnlo of lodo^trjfhninc, nhirh polarite the li;;lit, aa 
!• ti*m illneavrrti] lif Mr. Hcrspaih. The predpiintod ('urnmii by iwlldo of 
rcniT unci punaiinm, liir tannic add, and Tiy noluilon of rlilorlnn in water, 
Mhlle. Thin latt fdltfeni mnat he oswl in relutlrtt lar^e quantity, and 
." pivdpinilD ruminl by It ilocx not appear immedfAtrty. 
I'Ijo predpnta llinntyl Iiy *nlph<wynnido of punuiBinTn (ind netitnil Phn>- 
Lti' of potwli are bath nyBtnJKna. The f*ilor of thu fanner <s whito, Uld 
1 1 (arm of tlio crystnU observed by the microscope lit very ubaroctcriMlc. 
ri; MloT tiT tho lotior is ■ boauiifitl yellow. The (tirniuion of both theM 
rr'-lpilutec Is accvlerued liy mbblrig the aurfam of (lie tube with n glau 



Tbn pitvlpttftlo formPd by ebromilte of potash gcM ImmiNliiilclT a dark 
;inriile rotrjr. If tnaitlencd by conconlmtrd iinlpbiiric acid. All the othor 
r<r-'-lpiliitvi int llio HHinc wilor, if tlicy are dlsKolvcd In n smnll quotitity of 
-^r-->ii|f iiulpbarjc acid, omt the Mtlutlon Innaghl Into rontnct with a (Vagmenl 

(a nvtlnl or diramnlD or potash or ftrricysnldo of pouissium. 
Die anthon also ^re aa their opinion, ftniade'1 on Fxperttnents and Invea- 



■n lie di 



re than niffi- 
s resolled 



V>ial If the poltonlng by Btryehnlne bus been chronic, njid hi 
M'ln a qiuMlt}' not grMlcr than jii*t ncmsinry to cauoe dcn.tli, tli 
.)iii deaili fanned b* provrd, either by the past-nortrm examlnntJon of the 
■ -•:]r, orhy » vheinit»l iDTeetignlion of Ilic Intestines. 

riial It appcara to he highly probable that that port of the strychnine 
ntui'h acts mortally Is decomposed in iliu liiinn Iwily. 

That Uiu urine of patients who tiUte strychnine or Its salts as a modidne, 
contKlns iiul a trace of this poi«oB. 

Jlr. Maxwell Simpaon, in a commnaication published In the Dublin Hoijatal 
CorUf, itniua that atrj'chnla Is not the only subfitiince that will proiloce n 
porple inlor when bronghl Into contact witb a mlxlnre of blchruinule of 
pnliish nail ta\ of Titriol, — the tost usually relied on for (lie detection of thJi 
prison. I liBYo found that tuphihalldam. an oriciuile base derived tram 
U|ihtlialin, will prudara, as mltjlit have tteen expeii«d. an oxnclly tUmilac 
colar wbrn tested wllli the same mixtura. The color Is beet 1>rou)chl out by 
nubltiK ■> mi.iiure of equal rolnmcs of oil of vitriol and a cold antaralsd 
Wlalion of Ikiehromatu of jHitasb, and brineintc i', while aiiU warm, Into 
nomrauory eonlocl with a particle of the naphlhalidam. 



AKTIDore FOR STRTCIINISE. 
Tha Bar. 8, tlAOKliIon, in a commuDlcallon recently made to the Royal 
Iilib Academy, on the pioportloa of nicotine and strychnine, Btalcd: 

"That lie waa Indnceil to make the experiments by the cousiderellOO Of 
Itie spoclflc octlous of strycliiilne and nicotine npon the mii»cular systesi, 
wliicJi appBured to bo «o opposite in their chnncler aa to lead blm to ■ 
' < >Ti rlinion ihnt tlicy might proreto ho equally antidotes to each otbec^ 
.1' r"iii, Ti ii Kencmllr Iwlievcd that strychnine exens n spw-illr' ai.iion upon 
' ■■ lower or liiinbiir poriionB of (In- uplnnl i-oluiiin, cxHibii; the inuwular 
<( tJie roIURUi7 roiiaclm) Into a ttaie ot VA»W vonCncOon, 

ftir«iMft'l»Mrii<fi»y« 
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f impoiulbte, by virtae uf Uie peruiuiviii i^ialradkiii nt 
JAsiclo, and nat, aa won onco luppoMxi, by Its action upon tlii? 
' « well knowu ihai ihu moFt pgwi-rfiil ik^nt vm pu«M.>'< t'lr r>:lniliii* lb* 
Uon uf tlic nnui'las id iilcitiiiH, whulLue nilniliilslrrvd In Diit fuini uf 
Mcro smoko ur llie inl\uion of (lie Jvuvcij. From tlK-4.- 
ho (Mr. Hiiusliloii) wos led to bcliavc thnt ihc9D povmful puliun* nii^t hi 
vhhI SB uDtldotuB to stu'li uCbuf'B nuJuQ ; Hiid witli the viuw i/t tcaiins Uiil 
-MlOKtui^ be moilo scTcnd expcriiDalilB. Four of tfaeSE went 
efften of tbo two poiions scpantdy. The fifth and HiKth mc imiianiiM^M 
Ibtf appear concltujre to ttr, llaugliton *» to lb« iKIioa of nlcoUlw iii 
InfC, Mill In ccrtoia chics, cumplctoly caantencsSng Die c ~ 
In tho fltlb cxpcrimctit, h ftng liHl Urod Ibr fony-MVUi nlnnMi In • 
tote of two (olutlons, of wblch one woald bsve dcstrojud Wt loj 
. nlnateB, and cbe other woold have prodaced pindyils In one minnu. 
deslniycd life in Cwcncy-thite miuulve; and yntin ibo inlxiure tiw ■■■ 
I Jwd llvtHi fi>r fony-ecven minutes, and ttflerwunLi for iwiuur-lbni U 
f _In the sixth experimonC, a »oe inimcrBod In a similar niixtnre of th* p( 
nlea, hod ultimately rocoveied, — The effects of the tHydi 
bdnK completely ohvlalod by tho acitoa of the olcotlDe, Ur. Haai 
■spreucd a, hope that flirthcr laqnidee would be In^tllnted into the acth 
Btiychnlne and nlcotlDe Dpon some of the wann-bloodod ammala, • 
beUCYcd that in nicotine, which was always easily procorable bi tlw ttimi 
tobaMoJcof InTuHlon, wonid bo found a raluablo antidote la at IMK mi 
«*» of strychnine poliiODliif;, whether intentional or accidentnL 

ON TUB DBTECnOS OF THE ORGASIC ALKALOID POISOMa. 

A.I a recent mooting of the Boston Society of Natiuwl lllstuir, Ur.. A 
QmuLstalodlbat he hail detected HndjalvucaUIgna of strychnine In Um Ul 
Of tt ikunk which was laid to have been killed by this pohHiii. Ibe pmn 
It whldt it was found Is lluit proposed by Fluiidln. 

A* U vk\[ known, tbuns fa grout diffli-ully In dulccllng minute qtuutt 
Hft v^otnble poisons In tho nnimni body ; and the liicory hus bean aidTanei 
jOaX tbcy arc dusiroyoil before reaching tbc liver. 

Dr. A- A- Uayiu rumorkod tliut the communication of Ur. Gieen k 
l>il*n»icdhbn,anil be dcomod It hiichly important, oitaciwiintDf thepoaU 
fhel of tbo detection of strychnia, after n moilerate dose had canaiid lj|MI 
ijpom parsoiinl experience, ho was led to add bi* testimony to the cfll(d« 
.and Rlmpllclty of the method of M. Ch^Flundin, for dctu«-tlDc the poieoM 
alltftloid* in the tissues of the oruaas, as well oa ta (he contents of t 
Momacb. 

In Mime trhils, In the way of tesllnc this method, Or. Hmyei EtaKd tlli 
llsInK simple extract of opium, and pursuing morphiu and niciunie Mid, 
liad been led to the conclusion that the excess of lime inighc icarct o% ( 
•UuJokls, at tho tcmperatuni of thu water-baih, and Urns reduce tlia Jwwn 
^ any alkaloid it would be pOBHlble to detect. In some cobm, uo, IlM i^ 
Jnias cootalninK the alkaloid witli a large excels of lime, cvca In th» Hi 
~ r fine powder, was slowly acted on by ala>bal : a )[rvat abi 

mblnalions ivllb fntly aciila Iwing prr^iionl. He hail foanil ll 
t, wpwiiilly when opcrailne on panialljr dlsiwled food In » 
», tu add a sm»U ponion ot c\i\iir\te ut i:i^\wa tAftiuiann ' 
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tku, wliliout dimlnlnhlng iM unlvlty in Ijrcaklni; up protein componnitg, 
■Uttws ibt ilry iDAUor Bnt)JiH-led to alrohoJ. ar other solrciiu of *!knJoid«, to 
twiutlD pcrTOO«lilc. Whun barjla or lime !■ BOhseqruniliy iimpla}^ to 
devdop tho uliiHloM, ollbor with or wiibout ammonia nalu, the clilorideof 
ealfiain floM not IntrriWc, and ruiy pnro tilcohohi; or nthervol solatlatll can 
M unre I>v uMniDCd. 

He wlilerf, thu be wldied lo vxprcss bif acmnlanra with ihc opinion of 
Bti. (Wvcn. Ilint the chemicoJ experimcnn abould bo bo condnrled In lbs 
pi^firi-li iifler poison ^hicli hod caused daalh^ ofi to elimioBtc from the tJumi 
I'l ii { ,1 :, ,11 M-liich hsil entered them, aa twing dhitlnct in its e9bcl« ftom 
r' ..<l<Truund in the stomach or mCcsttncg, uneombinod wUb proUlD 

- la laBds of polsonlnB by corrosi™ poisons, the parts deiitroyed 
.1. ., . .uv> uoslly oliAcrvcd and the resultt of many experiments bu) led 
i,ii„ St, i<.<riii the opinion, thut the oi^nlc puinoiu. In their actions, loBva 
inu.'c* only little iMs sIroaKly markud. 

In proof that myrhnlno is it much mora sutble t)ody than ha^ hetm 
tiltlierta nmsldcred, Mr. Green cited trom the Joanwl Medicate (1S3G) an 
nfimanl of loxfcolc^ciU cxperimonts npon Iho InmIIcs of various onlnuUs 
whirh hml been poisoned with minnle dusBS of Btrjchninc, in Oie (ianeiaf 
n blch ihot sulwionre hnd been fonnil. It was reca^iEcd after the lapse or 
monlh;'. anil even fbr year«; ami, in one instjinec, wiu found In the bone*, 
■nd In the mateiUl uf a wooden box In whii.-h an animal bad been buried. 



w 'Mm] 



COLOE-VTKiN OF PulSONS. 



Dr, MolTnt, nn EogUah chemist, recommends the coloration of poisonous 
cntHlanceH with cnrbo-iuotjc acid, Ibr the Ibilowln^ naaons: 

" 1. Its eolorlDK power Is so great, that one grnin Ih tniTlcleni to import ft 
dlsUncl Tvllow color lo 70,000 grains, or one gallon of wnter. 

3. Tbe ta*l« Is so intensely bllter, Ibal, in the atiove proportions. It iia- 
1 nry dccMed birtemns, 

CnrbtMUtotic oeld niso possessed (he -rnlnable property, tcHirh U ptmt- 
iUilf, of givlni; a yellow color to the skin, as if the pivson were suSMng 
Janndlee, when taken for Ibrm or four days In doses of one puln por 
dttnt. This eolomtion woald bo enelly illKClnt^bed IVum Jimiullco by 007 
medical man. 

" -1. The strong color whkh enrbo-iutotic add Imparts to food, nrine, hmI 
tecM, WDUliI serve as a jiroof that poison hail been udmltiislered, espvciiBf 
dweellon of the partlcnlar poison employed mi»bl be douhlfbl, as In 
■trychninc and other organic pcosona. lUarbo-oxoilc acid CAD olao 
In minute qiiaitiiiia liy the appropriate tesQt.] 
itnmtnl solution of earbo-nsolle arid In prufsle nrld iloci DM ap- 
modifyibc lliernpimtic ocliun of llinl Jiolent remedy; and twentr 
irti solution import a deep yellow color to one g:alion of woior. 
tfaaroncKBllon.) 

color ImpHrled to water Is permanent. A bottle of water takoll 
It pnaniu 11/ u'u/ir, to whii'h okk yrain of carbo^uotlc add WM 
2iU of U-nrch. 1S», iipwardt o/Jt/lrai monlks ti'nee, >ltil retains 

d dora not produea any detoteitous eSeiAs ivm '^ 



ANNUAL OF 



3 KIBCOTKBT. 

£ felt In tlio ntoDtb, BiiLont pencMog i 



In Uatins Drlno Tor Gi 
I wllb nn vqaol vuliime of 
1 In thrco pntu of im 
I nnUi be nddod to It, ilie 
> pruonl. Cbdo ni jcu- do 
I liOdlM occnndng in the i 
- «iw,li<xi.p.«l. 



imp)?, ftir RUgar, if one Tolnme of ariDO bo 
i solailon of oiw part of n->irtalllied 
Er. nnil a yery bidkII qunntily of bnsic nllnUeof D 
Httcr hpoome* scmy by redaction, If gnpB m)^ 
g not posEieui this property, and noiw of tlw aU 
rinu blacken tlm blamnth eoll. — Jaunt. Jii 



NEW TEST FOE UANGANKSE, 

Bultger hns given iis a, nev nv(s:mt for mHnganiwc. Be stalM ihU I 
r mlontest quantity mny bo dclKCtuil by tho rliloriilu nf potash. In odlaT 
t it, throw n Htnall qunntiiy of ibe mnlcriol ntHpvcml m i^ontaln mi 
N into -a lesl-labo, which alrouly contnltis tlw cblornle of potMsb ia 
I Mate of flislon. After the combufition has enllral; reMod, and (ha nt*-^ 
n TSBldne wUI be left If iliore han oxIiIhI iba Mudk 
- means of thin re&ciion, Biitr^n'r lia< illicovtiii 
! in boxwood, beech, cork, in tho lodino of 
ffood. 



vcralai 



OS THE DETECTION OF ADFLTERATIOKS OF THE £THEB£AL 

In IB34, an eminent limR boiuc of Dresden olTi^red a prlxe for the snlntli 
of the rbllowinjc problem: — To fltid a rcnaln and umlly upplicable netbi 
(hr tho detoi'lion of oil of tnrpcntine in tbe most imporliuit olliomil ot 
Tlilg problem waa golved by, and ibe priio awarded to, Ur. U. 5. H^ipc, 
Lelpxlc. 

Thoiiifh it was not the good fortane of Mr. Heppe to diecotier a sulMbm 
whidl characterizes the o!l of torpenlliic cxcloslvcly, yet wo are enablo], 1 
IhD ten DMd by him, suceeHnilly to demonstntto tlic same In hkhi ot t 
gntalning oxy)^n, — tiions oiii containing no o:iygin), ag o1. Juulpd 
CIM, Mc., Ibeteforo mtcepted. This nsfnuit contdEli In nltro-pniuid capp4 
■nd tka mode of Ita npplteabon ia ob follows : 

A BO-cullod eprouretio (n arnaU g1a«s tube, op«t at one end), vhleb ovtf 

10 be perlbetly vlcan and dry, 1b filled onc-rourtli, or at the n 

«itfa the APEpodcid oil, then 2-5 mlIll),'raiDmo3 (nliunt ae niurb at a naall ] 

idlDfHnuly powdered and peribctly dry iilln>-l>™s»l<l copper i» «diled,i 

ip; then tlio tnlw la healed over a npirit-Samc up totbc ' " 

U of Ibe 011, and, ancr one cbnlilclon, U drawn away, and ael Hld» 

MUle. If the oil n-iu< free f^m tDTpcntine, then the prodpttHte wfll t 

g to tho oil uiiod, either blacii, brown, or (rray, and the oil iueir ' 

ir leas of a darker color ihnn orlitlnnllj. Bat if tho ctbotval oU n 

i| lurtwnilni>, then the prccipltnie will In? elihcr green ur blniah-fim 

~ u oil i.-iiliBr i-olurlesB or of n pnle-)-el1ow hue, TIte looser Uw oO 

fctbe more pareepttWe 0» oo\OT «t sJat (^ ™ tT " 
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The mMhods generally la nsc lU the prosenl timo for tho deiurilon of oil of 
iiriwnliiiu En trUicrelliarettl oils ore ns folluWB: 

I . To rub thB aiupecloil oll» between Ibc biiDilD, aod lo ilvtcel the ailaltnn- 
^I'li bj-lts perallkruiiQtI;oTloln9ert a strip of paper lnlo tho esmo, tbcn to 
ii^liiH,anilHtliu;nii;b ItB Ulllcwhilo ■frerwanls, wben the pei^ul lor smell bf 
curjieiilitie will bt remurkeiJ, if it is preiicnt In any considerable qunnUty. 

'.'. To mix tlie oil in qmstion n-itli an M]Dnl qnanllty of SIP alcobol, when. 
It it fWHnined onf oil of rarpcDtlne, fennel, or anise, no eompicce solntloa 

3. Oil of tnrpeDtlnc will not disFolTC r«il 
(Ihcrenl oil* will, wbonrbv this pruperty will bi 
pentinc b«1 been added. 

-1. Iixline. if liroui|bt into contact with oil of tnrpcntiiie, irili mise a slight 
Qi|ili»<Dii ; hut not Ko widi many oilier olln. Yci, IT llie fomiur hail lieva 
■dilnl lo the luttcr, and if cren in 0UI7 small proponloD, u climlar vlTcet nill 



Tb« method btthcrto employed Ibr iho extraction of caHtelno IVom eoObe- 

■-ii\i mil ii'i-lntnw, is iKith romplli'iiteil and nnccrtoin. It conElats tn 

- till' M>irM»-beiuia with wmcr, predpllntlntc ttie tannic acid fnHti 

'n- lead Balls, And erapOTotlnic only ili«»olulion freod fhirnhMd 

million. This method la dxceedini^ly inoonTenlent, and thii Im 

pilnclpfti roitson why the stHtemcnu aa to the amount of 

■i\\:e (Ifffur w iniipb from c«cli oihM. 

■ ni; method appeara to the author to be mnch simpler, and to 

iiLTOTBiB rwnJlB, It is founded, on tho treatment of'powdcml 

1 ith coimnereial benzaio. This cxtmcu two ronttituonta ftan 

-.■il of coffee and caffeine. i.llfir tbe cvaiioratlon of the beiuole, 

< -I' t"i> ■uIiKUiiices maj beuiuily Beporated from each other by OKilatloll 

III bill wnter, In which the caffdno dlssolveii, whilst the oil Hontii on Uia 

. fiire, anil may be Bkimmod off. The caffeine Is obtained by tho erajw- 

iioil uf tli« aqnewia solntluOi in very beautiful crystals, wblch may be 8ul>- 

.11-1, 

Iho whole of tlie benwilo maybe recovered, by distilling it in a retort, 
l> r It hits stood about a week upon the coffee-beans. Tbe residue In the 
Flirt la (lie oil of coffee nnd cnffclnc, which may be separated aa above by 
itutlon with water, or by treatment with ether, which dissolves the nil 
il Ivares Ihu uiffelno In crystals. By Ibis method oil of colTee and aittblne 
.:)■( by olnaiitcil aa aubniiUnry pnnlucta In bcnxole maDufaclotiea. — 
...it-NsJ GtmrMlaUf4r Bastrn, ISDS. 

.- FLOCR BY CULO- 



lilt In llour nduKeraled wlili tho same. A t^liuia tube, three ceatimfr 
r, and /him flftoen to twenty inWnKtb, cbi«^u«ne«nii,liu 



ses. 
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am to throo (Jmrhin* or ihe Hoar Hra M Iw intrwlnrvd ioto iKli tabs, n 

I* next to be nuirty Slli-a iviili •^hluruliirra. TJin Uilw in niiw u. ' 
WDll (luiktm, oiul left uutliilp at tx^I. niidl tbc lupitratloii liu h 
takt plwu. The floor rimt to ttar narfliiv of ibc cblorafarm, vrUla ■ 
mlntinil mlaftiTntlon tai\i to the bottoio. ami niiiy lie sabwitUiltl 
In oriler to detect lu exact Datore. — JAhuIIfiw dn Bip. 

ANALYSIS OF FISH SCALES. 
At a recent meming of tLe Uwiton Society of Natural IllsmfT, 1 
Qnsn ifiro tfin results of an anolj'sls or the scales of the Hnped bsM \tt 



ix Limnttu), ■ 



followF, y 






■a i\riod U'ili' ¥..ii-9 ]Kr vent, of afb. 100 parts of iwti n 



•f phosphoric w 

ld«niical with the mmpoiilUDn or lione aiili, Tlie smu^tnri' of bono l« tl 
ont In tiw Gnnoli] (Isbos ffom tlinl of any Cyrlolit or Oeiioii 
tlic (9inbmnfc:a nlreaily entnlillshod from tho apprjinmres of 1 
senlos at the Amia, of the nastrm waters, contnln bone rorptwJM o 
same fbrm nnd nppfunines na tlio^e of Me^aloiu and Lepidoslstu. (t 
anewaDalogf ofAmin with Gauold flahos. 



ON THE DETECTION OF OEGANIC niFLTimES IN 1 



5 AH. 



At nrercnt moctingofthcLonilon Chemlf-nl SocJely, Dr. AngiMluii SmUl 
Itatd that he lind for sevuml j'cnra paid particular aitentlmi la Ihn nm- 
ffltlon of the air of lowna, and had, during that time, fr^ncnlly imdnR- 
a obtain a muly mode of estimating (ha organtc matter JireJciil In IL 
' Uiitll wrcntly, howcTPf, he had not fotind any aaditriiclory miHIiDit nf « 
now, by the adaption of a new procesK, rosalo bcftin' nstnlrin; 
dV^ or woelu of experiinontlng, could be obtaiiicil in a half an lionr. Tba 
rasthAd derlscd eonelstd In Hniling bow mneh ofa nnluilmi orperrnan 
of soda wtll be dcmmin»cd by a given amount of air. Tha indtaMkm ^ 
bythlaarDrcrrbwiniffii], and lllDstrate those truths which sanlbujroi 
myhiuilon|;bcen tuochlng, with Indil^nint sncceu, to the eonntrj. I A 
myf Dr. Smith, as mncfa difference between tho bock streets of a to 
tbe sir of a billy district, as from I to 22. In other worda, there wb 
' tn tht air of a done conrt 02 times more matlor c-npablu of (lor 
Mllltlon, thou there was fouiul In a free, hlUy district. Some of than 
obtained, when tabulated, are as rbllowa : 

A duAnlie amount of a standard solution of the salt was deeolorlaed bf^ 
measnias of air from the hlsh gronnd In the nci^boriiixxl of Pr««na;tq 
measures of air from an opeii street In Manchester, by 31 n 
from between some small houses on the banks of the Modkwlc riTer.t 
moasunst of air IVom a cloitnl carriage Hill of poMengera, ami hy I 
«r air fhim tU» back yaiU of ■ house in a low ouil doBet}--biil]t a 
liood. 
Ur. Smith terms tho means thni employed the trpomMtr. Ita detl 
h that It n-!^iiter« many steps loveer than the point of which 
II Is vnpnblc of taking cognizanre. It cliurly and distinctly U 
■UUo of ventilation in a room. 
iff. Smlili has al«o obscrruia-vcry ■nott«Q'n\fiiViSi!rm5f«>oi^W 
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1. . I .'•. :i un< fgiind lo oxen ■ gnalor redilculng I'tTcct tlmn the oirof ttia 

REUARKS ON THE NATURE OF OZONE. 

In the Janoary nnmber of the Philiuophical Magasat thoro la ■ mGoiDir 
< Schunbcbi. In wlkicli ho uctlbcs lo qxouc the Tory remarkublo cliaroncr, 
'.j:l( wliilo Immiitcs a powcrrol oxldlztog Inflauace apon oildiziibli snb- 
>Liii>-<3. nml even np«u the nobia int!UilK,s moUloned <cri|) of paper rolored 
vitli blnoxido uf 1<^ aiul Inimereui] in ozonbod tur, la bleached !□ conra- 
qauDco of Ihc rodaclion of tlie binoxiile of lenil, — the ucone Iwlng at th* 
•amc linii' •lolroyed, or talbcr {Vnrcrled into ordiniuy oxygvn. 

Dilii slaldiDcnt liaa conlirmccl Br. Cluuiiiu In tbe opinloa whIiJi bo had 
prerlniuly fonnod w to tbe tunuo of ozoiiv, Dnd conscqaBOiIy bo bu b(«n 
hHtttmt lu tiinkfl it kiiovm. 

Id u iri'oiit nmnoir br Or. Claughu on " tfaa Idnd of motloo caJled hoM," 

b> has enilcuriired to areoant for the relatlonii of volume exludni; bdwcm 

Ibeeimplo Bnd compuuml gtav*, by tho aaaiunption that iu simple giww 

■rand atoms are coniblnvid no ta to furm onu molecole; Ibal, foe iiutaucfi 

tb«inuliirnluof oxygen cunslBts of Iwualonuor oxygen. He is of opinion, 

that ondur special drcnmslanccs, It may happen that otnonR tlio narabor of 

mi.l—^^tk-^ in a given qoantlly of oxy^n, same may bo dat.'ompoiied into 

I HUB. These oxygen aloms would differ la tbdr behavior toward* 

.n-v» ftom those romblncd Into molecnios, and ilr. Clausliu I* of 

ibngo nncomblncd atoms arc omnc. 

: <if bii pt!cullar views, Ilr. Clnuflus brings forward tlic foUowilltf 

I iLmnnicatioQ tO tho PhU. Mngiauit: 

. :iy paisM out Into oxygen or atmoxphcric air, or if otoetrla 

/[-.I'tioT)^ through cither of thcao Kuses, ozone is formed; and 

<i> Mlndi-penileulor tbe nutnro of tlie etectrjdly, that Is, whotbor 

I or negative. This action may probably Iw atcrlliuted simply to 

i:,. L. ; u: He iMiworof ihododridiy, by virlne of which thalwoiHomsof » 

to'-'W- itli'. I'l'irii; cbnr,^ with tho aame liind of Eleetridty, oto driven ^>ait 

lu i]t>.- p.i'iit' niaiineras is observed with larger bodlcH. 

II- .. "licn scparaied fnim ita eomblnntions by eioctrolysis, under 

< iiiii-iiMi.>:v i< i>iit:i[iii-'l In an oioiUded state. Thbi isexptalnsd 

' iiLi>!ri> :>[ iiL'iii-' 11^ 1 - 1 ' tuunt , ifao aiomi of oxygen ore aeparatei 

, ■:ni.i!i.-iiiLiiir ii.ir, :,■ ii[«inthocle«rDdo,twottndlwo loKMtier, 

' ' ilIj-. I Im'Iv j,. lIimji. thi> electrode itMilf, when, for lDBtnnni,i( 

- w,, .^1 |.luiii>iiir>, exiiL't^ nil luixiliary action. A small portion of tbe 

. ...iu.,IiuAiii'i:u', remain In ihu soparalo eundltion, and IbU coiutimtea lb* 
■ . ■.■m- with wlilch Uio oxysen Is mixed. 

I inully, a thtnl mode of (Ormalion ocLiirs when atmosplioric air is In eon- 
1 II I wilh uioiat plioKphorus. This prueess may perhap) be Imo^noil to 
: .'I'.'veil a*, lullows: Ai ihe pliospbonu rombincn with Ihe snrTuundlng 
.'iren, a number of oxyi^ molecules. In contact with the phosphonu, 
ii-tbe dcixmi posed iniu ihcir two constinnnt atoms; and it may happen 
:':.>! the pho«pliuruH (low nut romblna wiib Imih of sudi atom*, but tbat 
hi: -if Uii'in, Iwlnt; iviiioved trmo tliu ipbete t>( aellvity of Ibo plioiphonia 
i^^.u^b tbe uiollon caaecd by tbe beat ilevdopcd, remalni in llie sepaiata 
< million. We Imow from dvctrulj-ils, tliBt in the eomblnatlou of jtcfar»- 
M (g« J«afa P iU»s WW |W« of Ite WrttW to l^ -il** * ' iiii liA tg 
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othet [» neftiuivolf el(s;irkal. Thw may, perltnpi, al>Ha bo tbv onai 
COroblnalioB of two hotHogeaeaag atoms, a». Tor innaai.'v, of t*") 

at tbem becoming positively, and itic oUicr ncgmllTClf 
irlcal. [niumucli, now, as, hy ibe oxidfzHtloii of Ibo pbosphnrus, the 

nio combiDutlon as tbe electro-nei^Ilve cooslitUKat, It 

pass that, ot the two oifK^n Htoms nsDldng Ikini the uplinitv 
of • mutecnle, the negatire ono it that dpcdallj retained hy tbcphospbvi 
and ttio posiilTe one maj be free to move away, or at least nmj t* )i 
Illiulored fh>m doing so. Even aflur sadi an atom, in tbo rout** of 

s, and ihrongh contact with other molccnlas, or tbe walla of th^Y. 

■Bl, has lost its eleciro-piKltlve sinte, ihoii becoming more ailaptml for am 

binntlon wiib tlie phospbonis, yet snch combiontion cannot take plan ■ 

it* motioiu Wng it a^ptln into tb& apbcre of action of the pho«phcinU. 

Certain rcmarkoblo pboiioiaciia in conncctioo Willi oioniflcation hy m 

- of pbosphonu, have b«cii observcil. Tlius, rareHed oxygen la mon M 

olonlfleii than denser oxy^n, and oxygen mixed with hydrogen or Dim 

■ ii iDoru easily oxoiiillcd. iboii when IL ii In the pure state. I boUera I 

, probable, or at all events, possible, cxplanuitoiu niay be given for mU] 

. the BMondary phenoinoDa. 1 ^oll not discuss those, liowover, in tbl* jii 

The circomstance which was menlionod before as being pniliobfc,!] 

t tttmely. In tbe combination of (wo oxygen olonu to n molecule, Xha I 

atoms have opposite electrical stales, may bo mode aso of to explain een 

oUmt phenomena. Tho fact that tlie oione, which i» formiyl In a fttM 

of oxygeD, does not disappear again la a short time of ll> own ME 

Ibroagb tbe formation of nioloculea by the racombinatloD of the acpm 

Moms, may perhaps lie due to the dlminlshad tendency which mek | 

atoms have to combine, throuKh tbo loss of iheir ulectrlcnl condition; ] 

I H oxygen, even when ozoniliod, may be mixed with hydrogen wilbotlt o 

t Unallou rcsnlilnK- 

tVltetl oionlAod oxvgcn 1b heatrd, the owns is destroyed. This nur 1 

haps be explained by Huppoains that thohi^h lempvrature detcmiiins 

combination of the scpalateil oxygen alonu, just as it may thai of 

with hydrogen and otlier oxidlzable bodies. 

IluciinBrel and Fremy bare shown experimentally that the oioiilllratiOB it 

n tjuantiiy of oxygen by cloctrie sparlts can only be eorrloi] to a i 

ozone remain mixed wltb the uxyipini bat if thei 

IWDOved as soon as Ibrmed, for Insiancu, by the oxidailon of 

I whole of tin oxygen may be gradually converted inlo luono. Tllhl 

M tlw conclusion, that if too many separate atums be contained in QMi 

diey lecomblnowltbaDB another; and perhaps the electric spnrki 

nay have the power of exerting the Inverse cITcel under altered 

"8, thoy may UMlst iho comblnBtlua of seporaiwl ati 

M manner as they can detenninu tbo cumbluHlluu of oxygon aod 

w consider some of Iho effteti of tiwne. 

Tbo piiocipai action, namely, Iho strongly oxldijtlng power, nyif be ( 

1 as aclf-evldeni, alter the dcdcripilon of owiio glvoni (W Ittod 
that M^nraCed oxygen atoms enn mora easily enter Inlo romhinadtut 1 

jn bodies thim sach as are already cum blued with one another, iwoi 
a, and which mu«t bo first (Veed from sui'h eumbinatlon bcfora Iba]'' 

ir nimbi nation with nihersRbsuinccs. 
Fa llijji respect ozone Is wniiiuiu.Mu wUtiu^^i^n It 
WwccBpaagawwUlnheUtMiittoi elfteUtea.««aBte»wMK»S' 
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e proper eliytriral c 



□ Bildicton; tor irlion oxygen la evoWcA ont era compoand lu 

II witl Tor two reasons on&lly cnKT Into anoifaer 

S It hna also lo piny ftn clfciro-nogatlve pan: flrH, 

n the Bcpsrate Bture; 8e«>n<]),v, bucnaso they already 

condillon. Hcnoo oxygon Id the nascent ElAte 

In many ciuci, turpitfs ozinie In acIlTity. 

c polttriintion of n plate ot platinnm, by Immeralon In <nont 
x;)^. Is ralatiyl to tbe above HMIan. It is knoivn that Uio two dec- 
«, which serve fur tlio galTanJc clertrolysla of waier, lumnne tboreby 
in fDcIt a manner as to be capable or giving; rise by tbemaclm to 
'ii CTirrent In tbe uppiwitc direiillon. TbU is explaliiod by snpposinR iho one 
electrode to be covered by a layer of hydrogon, and tbe oiber with a layer 
uf oxygt^n; and snch explanation aorords with the fhct that a plate of pUt- 
tniim, when Imnienod in hytlroKcn, apqaiTcn thereby also a positive palncba- 
'iMii. But ir a platlnnm-plale be immcrjicd in common oxygen, the txan- 
1-indiug phmorocnon, which might, perhaps, be expected, — namely, tlia 
.<< 'I'limnent ot neeativo polarity by the plate, — doea not occur; and this 
ijipenrt to inntnulict the above-given explanation. I imagine, howeyer, 
'ij:it (hia dltTcronce may be acconnlcd for aa follows: Iiia»mach as a molC' 
I 'ik- of water consist* of (uw stoma of hydrogen and ™o atom of oxygon, 
r,' ntonuof hydroiten, which, like the atoms of oxygen, we also mnnbinc'l 
"■"• and (wo to molecnleg, may enter Into combiuallon with oxyxun wjtiiout 
-I [iiirating fVom one another. The atoms of oxy^n, on the eoutrary, sm 
: ' iTig tM they are combin«l together of molecnlcji, arc not In a >altablo eon- 
litjon (br «>mblnolion with the hydrogen. Itence oxyeen, in iw ordinar;- 
t \!f, I9 incapable of causing gatranlc poinrluitlon, bat acqniroB thla powiT 
. ™.nlllr«ion. 

Itc^iden an o?cIdixlng action, ozone may exert an opposite or deoxidllln j 
.■ii>. w Srhiinbeln has proved in the rase of peroxide of lead, the oxone 
ii'/'if being converted tberoby Into ordinary oxygen. Now, us Ihti tnui«- 
liirmnilnn of oiooe Into oxygen occurs also when It is brouRht into contucl 
Willi .iilii-r peroxides, it immediately itnggoiti Iteeir that the iteoxidatloa o( 
Ihr p<-r'ivid(i is also not confined exclastrely to the peroxide of lend. Tbl* 
action m.'iy lie explained without difflcnlty. If we imftgiiio an oxido Which 
jegdily k'' f* "P "'■ whole, or a pan of Its oxygen, In rontaet with a gal Iti 
b sepante oxygen atoms are movlnf^ nbont, seeking tu combine wiib 
i Btomt, theoo moving atoms, on cominj; into contact with the oxli] .'. 
' le 10 withitraw the atoms of oxygen which are only feebly comhtno>i. 
jounti at tbe liame time fUriho doubluedbct — theroductiunof Ihn 
mI (lie disflppcarancu of the oionc. 
Itbdiavlororoiono is, in many respects, similartotbatoftbeperaxlilni. 
lo of bydrogCD, for tnstHnec, hiu, as Is wcU known, a strong oxtdii- 
I, by reason of (he facility wltti which ft cives up Its leconil atom 
tfgai- If, fc" tlie contrary, perpxldo of hydrogen be hroaiiht falO con- 
10 oxi<Ies of Iho noble melnl*, or vrllb certain metallic peroxidea, 
*1 nducllon takes place. Wa may, in such a case, presume that 
s IHjerated fhnn Iho peronlite of hyiirogcn combine anil 
B molecDies with tboxe which are given olT from tbe metallic oxito or 

[n conalderinK the abovc-meniloneil phenomenon, the qncitiou may arise, 
*liy ibr etmna of oroiip, ot (ho eftiHy-sejiinvWe oxy^sn atoms \n ^ vVw^n 
o«M>4fj>Htwiaiiia<)aMnglBldWwlthQi»Kii0ffiW^rtfttMt --=■■ 





Tor tUa mtoa, ihn, wttboM la O* IcaM oH^C tk 
iifl MR oT ibc experiBcMtn, 1 bale, aen«iktlta^ba4-4 

Itodi alBdoit wBigM to the nralii ilwj lm« lUn^ lo iadwtn*. 
W my bjrpulIWRil. — fil faf fc ' ca / MagaaiH. 
> Leod* tsecUnc of Itu Brhith AModalioa, ^B^&, Dr. 
I tut meuuioj lb« fnii 
id of l<ru MnitU nilkn Indmlnl in k box, w 

!7 r.lockirnrk. 0>cr tlin mtlerainripuf pofict, prcfuir 

am wul itMrcli, li aJkiiTcd lo nrvolvc, — ilie papiT t-:;'ni: cxvwl to 

iMMiltu'linroimiBiirl'Bcehilhelidof tbehoK. Tvrn'T-rvur isrhM 

mMovcf[lien>llcr*la the lywree of the twentj-fimr huani, liJ tt— ' 

X, lif U> color, [ho iDicmtliy of die acUon of oione lu tbc ■DncvplMKh 

> Initrament tba taictmll}' of the oxonc for oierf hour la tta« iirwiy-. 

'il I* iml'Mrnl, >nil adainui %nA •naxipta, with an aven^ tw MMf 

Tlio rG||1*Ur of oionc could alM Iw conpaitJ wlIli ihoM ut tta 

r, and the [cUclon ofoMDO to lim dirertion and fomi or OtewfoA' 

. Dr. Lankwtm' polntctl uul Ibe Impurtanre or nsrcrtalnlng tta 

• of OKon*, on an-O'int of lis urdimhted relutlon lo health. He ilnrw 

> Krtu of uthlM wIiU-li lini] bocD ilmwu up ftuin the ragbtm- 

pof thg RofiJ &DOU.'Iy,iu\. tVi\..9. W 





Ikorih* rmomomelci', made at London, Blnckhi?'ii<h. ami Fdlxslnir, on ttie 
ptofSilirolh. From Ihew it was Mwn thai the rcliilIonorrhGaellirccpliKVi 
N 0, ^ anil 55. Tba Instrument ortcd also as a clock, and tlie tlraa 
Id bo uconitelr mArhwl apon tho oMnized pupfr. 
r. Hknhall made iome ramsrka on tils own obflonrnCionii during lh« laKt 
iJv« months, uid stated that bo hod not been alilo to di^ravor, EhooKh 
■■ -lifted In the hivesHj^alkni b^ mHllcal gentlninen, that tlieruwae anyobTl- 
I .!• cutuicctiCHi between oiouc miil tho state of liotdth. 

UNWHOLESOXEirESS OF LIGHTS. 

Ilwmi cxpciimenti have proved that lights of cqnal intvnKii]-, obcsloed 
I '.in dUTwBnt luntcrialJi, iraiuirB very dlffErant Iciigtlu) of time to genenu 
I ill' Mine quantjcy or urboaic acid. Tho IblUiwin^ U the rclnilvo time 
I ' .|iiiml by tbo eoumiou luaierlals : Otive-oll, 72 nilnutsx; Russian tallow, 
''■■ eomnion (Frcncb) lallor. 7^ whale-<ii1, 76i stearic ai'ld, 77; was can- 
<Mi'>i. TV; apermaeeli, B3; (^ IVain uommon oohI, D8; gas A«m fator caoMl 
< uul, 132 minutca. Coal gaa, Ibercfora, and espodaily gas (Vnm catincl coal, 
u tlio Irosl unlicolth.v of all ordinary WghU; wlilch is oontraiy to the lunal 
upiukui. — Ounnut, Jane, ISJJG. 
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Hot Broil!, the diEtlngnlahed bortlculnirallst (Frnnec). bnsreceally 
rateil, bj experlnieni, tbo efficacy or the powilisred pnilo-tnlplinnjt 
wlilob hoD lieon bcfbrc used for the preservation of timber), la de- 
iioxioos nnil annoying bispcis. 

■'nW'T may bo sttvwc4l over the ground around lbs roots of tlie trM^ 
oti ilie inrTsce of a collar snnouitding tbo Kiem. No iiueet will poM 
t)i<-y attempt it.theysie immediately Idlled. Tbo proto-sulptanrai oT 
1 k pyrites,) occurs as a oilDcral in various pans of Franco and Gof- 
lufhclurcd fbr tho purpose or duveloplug salpbiu-etiod liy- 
en, which la nndoubtedly the efToctlvo agent in dostroying tho Tcrtnla. 

SmtO-GLTCEHraE, OK GLONOIKE. 

0. Flehl, F. R, C, comniuDicates to tho Lonilon Fhimmrfutleat 
_ at, the fbltowing account of the prcpatutlon »nd propcrliecorglonotne, 
fells ibenipDttfie olfects: 
a 1M7| iriion obeiniBta wore Intent on tbo proiluctlon of i^n-cocton, U> 
lOBtade Icnown the fact that glyutrine, wbi>D tn^iud wiili u mixture of 
e adds, yielded a sinillnr cornpound, which ho dcsirlbod 
body nqnld, beaifor than wntsr. In wbirh monetruBm It was Ituolutile, 
|h iMvdily dlMolved l)y alcohol and ether. 
IfJUronllns ta (bis aaihor, the smallost qmuitlt}- of It ivnn snfBdent to 
praduce a tntwl violent headache, fVom which be concluded It would prove a, 
viort dnngeruna poison, 

"This ronHlderation Induced me to IT7 and nsccrtnin tbi<hest mode of 
pnparlnc this sulwtance, nud nmun examine lis prlnripal proiifHioH. 

'■ Pirparatiiin. ~ After repealed experiment, I fciiind the follOWiR(( tbe 

I . -imoiltiofpreparalion; — One hundred puromcs (lilU crs. I or jclycDilne, 

iirh as jHissiblo fhim water, and bavliv)r as^. ri. 1.3S3, wi 



ANKrAt OF SCtEXTtnC DlfiCOVe 

Kx) ot innnohTikitlcd niirlc ocli], imvlnuijy horaeneil In a frDcxlDf(.iiiIv 

Tbo teropcniiure rlocs Dpon CBPh wlilitioa. It U thoccforc aeaatur 

[oiillow iho mlsioro w cool ilown acoin to— 10' C. (ir Falir.) Inriira tqf 

(tVuBli Diltlfllun la Hinds, as il is rerj nocesuiiy ttiM thv Ium|>orulara ahlHlU 

0° C. (32° FiUir.) Wliuu tlie glycerine uid ultrlc acid tun 

I forroeil a liinnogoueoiu fluid, vbich mo; be IbciliUUcd bf stliTiuj; tbo inla> 

niwlib a i;IaiB rod, 300 ruble ccnilm. (ISonnccslof cancentnital BBl{duuv 

('ill nm rautioaaXy and slowly added. 

" 'IIiIb opvruiion la nci'oiniuinlcd witli the eimticit danger, ir tbe tompeBi)> 
s in iioi cuuiinuoUy wuiL'hcd. E.\|icriciic«, boircTvr, bIuiwb me tliat llitn 
LO ruimoii for fear, provid«l tbe lempenUuiv b« ttlways hHpE butuw 9* U 
(K P.hi.) 

" Wlinn thoBO iiruciuitiiiaB bavo been taken Ibc nllm-^vrcriTiP vpntWiM, 

oiler tbo addition of the ■ulphuHi: acid, in tlic farm ot an uily 11r|iild llaalln; 

cm tbo Biirfrtco, ind may Ik colieoicd by n«n« ofa sspaniiioi; IiliuipI. 

" Tbo prudULt llius obtnliuxl, wbldi is MiU cantaiuliiatnl wttb u Ijiilit u-id. 

\'\a abunt SOfl ir'B'nniiis (n(»3.C vx*-)' Aeilll ftirtbar imiiiIoii, liatrrTw, 

at 30 fnunmos (308.Q gn. ), maf be obtained 0<Din ibo acid liquor by dUi» 

Kfi with vatar. 

^Tbe produrti thus obinlntvl itra liicn dlEsoIrHl In u amall qauai1T<f 
ft, and this »olDl]on njpuati'dly ghakon iritli wutor, lill all Uwri at add U 
DVCd. The othcroal aolution Utben beated ovur awata'-bath UU DiMbln| 
If fc volatJiiird. 

— Kitro-ulycerloe is an olcagpnoui liquid of n ri«ai jtiOilUf 
», baring a ep. kt. (him 1.5M w l.flOO. Ueated lo liVT U. (M0> r.| Ui> 
mpoMid, evolving red vapon; aiablghor mnpcratnrolldllicircxpiodcil 

« wjihont ftn; dciunadon- 
ft It difflmit lu detennlne nci'uratvl]- the point at vhirh eipWiun tafcn 
it li bwi obaorvMl by albiwlng the nliro-gl.rwrinc lo divp, iVum Uaia 
e,aponapiocc of heated porcduln. AlflDiitbumaaiTay «itha*ttM 
i; hat B« lbs t«mpenUaru ditnluivhue. It vloIoDtly ex|iludua, tivoUitiKHd 
a, and Ocjoenlly brcaliing iLe porcelain on whii:b It falla. 

' icing a drop on on anvil, ami BcrikJngUwiibahaniinur.lt foMMUlf 
Wbvn properly prepar«d, aud ft«« ftiitn odd, It may b« Icetn Ibc 
any length of time. I bavo bouio in my fotidKioa, wbidi ban tnea koyt tat 
two years without undergoing the sllghtcat vbangc. 

" Uiwu tba addltioa of sulpbttrlc acid to tbe ethoraal tolutlon. decinnpori- 
lion ensues, and a great quantity of sidpbnr i» tiirown down." 
■ jTbe folloviiag is Mr. Fidd'a doicripiioD of hli espcrluQce, of ilie eHiwU ot 

JI'Oo tlio evening of tbe 3rd of Febmary, 18%, I wu conrtinlnt: with « 
palhlc pmutltioiier, wb«n be menlioned a nitilli;iai< whlrb jkhmcmkI 
nltnr and cxtntordinaty igualliles, Aome of wbicli bo dcscrihrri u bnvins 
aflbncd himself, though he bad taken it In very mlnuic nii.niiiiK-i^. I 
laujilivd at hia credulity, and offered to Inko ai mticb an hp i\<ya^- 1. upon 
which be let two dtoim of what bo called the firat ilUiitloii i^r ;;li"i.jirji^ iuH 
I) my tonkito, Alter iwullowing this small quantity of lliiiil — I wum ». 
d the qtuuitiiy did not oxccod two dropa — I aakod what ciTocts I moit 
bat WHS told to wait anil observe for myself. I then purpoaetr ran* 
■n otiicr subjei-ia. In almnl Ihrwe minutes, I oxpsriuni-pd a 
Wtlilat»g In both iidei of the neck; tn tbifenwcoilod n»u»pa; ai 
'Tihall bu fritk." The MM wjliittliuu r>t v.\.»:\i V ■« 
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^^Hb> ot (be iAjne Quid woe being poored ilown my throat, onil tbcn enc- 

^^^Bsd ft ftiw momculs of uncorCulutr aa to it here I was, during which tbcro 

^^Bk load nuhlliK tiolso In liif e*rs. like ntrum pogslnic out of a tso-kettlt, 

HHpV'i IMlng of conatrlctian nronnd the lowi^r part of lay mxk, u IT mj 

K'vMwembntioaod too lightly; my fonhuad was wet with peniiiratlon, ftnd 

Irowned frtqomtly. My Inicllceti tBtamed, however, nlmoil immcdhitolj', 

mod t rcmomlwr auytnic, ' This hiu nothing lo do with homuropathy, but It 

hni to do with a tory poworflil poison.' When ihose ncmatioos bad pnased 

off. which ihoj- did in a minute or so, they were snccocilod hy a slight hond- 

Kchi-.tiiKlitnll, heavy piiln In the (tomach, with a decided I^Une of i^'ckneu, 

tli<.>n.-li "lllumt any itppyhenalon that It wonld amunnt to Tomltilig. Tills 

<iiij.1iii<;ti lurtcd about hnif an horn, at the end of wbieh I was quite well, 

and walked home, a diatanra of balf a mile, with perfbRt comron. 

^ ■" The physldan to whom I am indolited for this ovprdosp told me, that 

~ • hto flpBl hopreesion that I wna Biiamtnlnif had paesL-d off, my condition 

:he greatPSl aiann, for lie reoily liionehl ho had kiilod mc. I 

B ftom him that my head fell bacli, my jaw droppud, I was perfectly 

6,btwilhii« Blortoroua, and no pulao at the wrist for the ipaee of ahoitt 

' He immcdialely rutlied to a dosut and procured Bomo iilmu- 

|L which he poured down my throat." 

e the putilicatlon of Ihc above ntnloment by Mr. Fluid, otiier expeti- 

M hare operated with glonoinc, and the rcBuiia obloiuud are most dhi- 

a much ao, Ihat im phytiolo^cal action can by no means be coRsld- 

b M Mtabiithed. The guneral opinion, however, is, that it is ati agent oT 

"^■t potency . 
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a eiiendod commnnleation made by M. Boodanlt, to the Soclrft* 
lor, after discnsalni; the general propeniea of 
I, proceed* lo make the following romarliB upon that substaneo em- 
niedlclne: Its administration presents some rather considenibla 
dtffleoltlea, In consoquonco of in liability to alteration when the vessel which 
ronnliis it tiai been open. Besides this. Its orij^n. Its viscosiiy, and iu disa- 
errcable stncU, were so many motives tbr disliking It on the patt of the 
!' iicnt. It wB» neceosary, then, to find a method of tranKforminB It without 
I i.ittrinff its tnedirhial action. It was to be feared. In asBoclatini; it Lilian 
. ii-rtsnlmtanee, that the latter would experience a tlnd of digestion, or wotiM 
.' [ npon the pepsin as a farment. It was neecesary, t>eside», that thi* nib- 
' iiH-e should be enfflciontly hyKrometrie to absorb the hnmidity of the pep- 
in, and not to attract. In aililttlon, the air. Sngnr was one of the subslancea 
1. ill! which It appeared most eunyto associate pepsin ; but at the end of some 
I ITS the cane sus^ la transformed, under lis Influence, hito (tincoso, and nf- 
: ■ ; ivTinli Into lactic add, tor here the pepsin acts «a a true ffemicnt. StarcA 
hii.'d M l(Kr>(Gent.) has given lo M, Bondaalt the tooei favorable icmlta. 
■jfL-h. which has the property of not injuring the digestion, formt wttfa 
I ■ p-ln a pnlvcmlent matter, the odor of which Is very weak, and Ihe tatte 
! inly dhiroistd. The powder Is preserved very well, in welUtopped buttiOl, 
i:id tJmo ■loea not modify in any way its ph.vsiolojEical propwiie*. ITmlti' 
111' I form, pepsin may bo mixed with a number of medical BuiwtanMS which 
"■> its thempcollcftrtioni tliuB.wlth hydTOchiorota ot toot- 

phla, laialhn tkOmtt pains of the ntomnch; wtlU W ' ""^ 

28' 
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(be porUtDltlc movcmcnU of iliia orgnn; with nttrnte of bismuth, UctUai 
!nsn, cvboiutQ or Iron, and other eimilu pcepAratlona. Ii is raij etitcadu 
In 4Ttp«pBlft, KDil In all rosea of dUHcalt dtgution whirh gf-atnUj fbUawS 
E convaicflfctice from scHoui or chrontc dtEensvs ; ntiij tt liiu l>cca foaiuX • pm 
IiCffUl dlgmtire ag«ui In conca of conEumptlou, nuMxl iiy insuKdent Aw 
>^I'*PbId b odnilniitored In the Qrat gpoonfU of Eonp, or svea ticfim ami 
a iralbr ; and prccRMlaii must be tRfcen not to eat ImmriiUMil 
[ afterwurds rood whicli Is at a hl^shcr ttMnperatoro than iS', for then ibsdict 
I tire properties oT pepsin woold bo destroyed. It Is employed in til* mMi 
I jn liie neutnl slate. la the add stato It takes the pluo of the gMtrfs 

at the latter is not formed In sniUdent qnsntltf 'in certain raorbkl ai 

[ ttonc; in the ncntnd suio — that is to say, feebly p^ldtilaied — tiicae»wl 

I the stonlBeh containa too greut a qntuitilj of ocid. It mnj be eliomi I 

L dMmlad or artificial pepsin may very well take the plaee of thegaatrttjn 

and may be con^lderod ninoag one of uur most oSciont rcmediM. 

COFFEE AND MILK A9 AN AETICLE OP DIET. 

From an extended report of Dr. Caron, PhyalclHD to the prlsonc of 
J doportment of the Seine, Franco, on tbo lnl]iicDcc of various article* aff 
I ^th animal economy, wo deriTe the following observatlona rcspecdnj; 
I DM of coffee and Dtilk. Spoakia); of the popnlor habit of ' ■ - - 

M with milk, he says : I think I am Jnitlficd in attrihutlng to Ihit I 
I n( ailment, the production of the nervotis dtiwsM wblrh prlBclpaUjr a) 
« of every dnss, particDlarly those bihabilatin^ hu-Ke lown*> ' 
I' my gicnoral coincidence of the same symptoms with tlio line of Dotnw 
f ' mtik, Indnml mc to examine what might be the cause of Ibotc pbenom 
d to tnrcstlgute what the action of coffve luid milk k>, 
I then the action of that mixture on the hnmaa oconumy. t was fiiM oMI 
I 4d molte the nnulrsia oT Iho Infosion of coffee, next lo determine lu 
I mhI chemical prupertlcs; I was oblt)(cd, beaidcfi, to itibmil ray Onli 
[ RBW experiments, whidi conducted me to a sorlcs of most in 
RMltrcbCB, which I now propose to describe. 
^Hn Inftialon of coHbe Is a llqnor of n dark btown, poawsting a 
I wronuulc taste, gllgbtly bitter — the chmnlctU Hnalysls coniolninic the 

K prluclples, viz. : a coloring matter soluble In water, u volatile anpTV 

Ulc on aolable In alcohol, which la developed by toirefaction. aooa mm 

K«lid Bolllc add, Bomo resin, and an uxtrsot of catUne. Tldn UqnortiiA 

1 wann and awiwtoned, constltuice a stlmnlaiinij and pleasing bevenige, klMi 

|'l>jf«veryonoi bnt what no one lian thouKhi of [s, that, when in toaotieimi 

ntlk. Its nntrltlous properties ore neutralized, because of Its feimeitttU 

g i«tardcd. Having put toother aonie cuBbe bjuI milk In ■ bottle^ 

w twcnty^sevon days before the mixture be^gui to decompose, wliito»B« 

1 *u^itT were decomposed in three liayt; chocolate wlUi milk -maa B 

U<4aja; pure cafeino and milk eleven days. It is evident that the MMoHt 

T fnoperUea of cnflce hinder the digcfltlon of milk ; but it huppens idao. Ai 

I ^arifig the action oT coOlie on the prlaclple of fill!, the cafolne Is aM 4i 

la on the membrane of the stoniach In the same 

I, prodnirini; the moFt evident hypoathenlzotion, a Aict whlck dU : 

en overlooked. Then Dr. Coron continues to relate the axpwta 

\ bo inadu OD himacir, and soniv otbcr pcMuns willing to suhmii w tli»l 

f WlilcJi won ((BHtnt titwaOMt,<W»^^ i twwwmjwm^ ^ 
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IB lega, totisrinK vnlk, namsa sopervening wUh 
tant »omnolonce, groal wunt of upptilitt, — 1m 
iinlnud dnct tUe inonil[i<; till li o'vlovk at iii^bt wllbuac eMlng 
)iitt, wliM is paniciiliirly worth notluint;, lie adds, in itio iwndilioil 
o BTumga, was from uit;hiy to nliiety, and wbieb, 
tixly-eif'ht. Al four o'clock, la 
:i it wai reduced to eixty, nnd two honra later to Sny-slx, whta 
"I In order to ttop tfaeclToct. Whilo lokinK iba dickI, he >tu cab- 
-, rrviiii time to time, to glijdineai, fluihlng of the face, and nauseai After 
I" tooul. the pulse roue to acTonty-two, when lie fell much relieved. Ha 
)ritinui»i futher on, oud suya : A mixture of coffee and milk, a> I hare 
.lied oboTe. having the property of hinderlDg the fcrmoutattoti nlien la 
r^wb, kct> Iduntlnilly In the Bome manner in the Btomscb, and conetttnWf 
n Inen llilulii. on vblch the ^oatHc joke bos IJttle or no tiutian at alL Dr. 
imn continues the account of hta experimonlB, mentioning cue* tie bU 
I'.iivd. and proroa ulttmuiely that mnny palientu laburin); DbdGr iiritaUon, 
iL^'horrhiiii, and hysteria, were restored to health by simple tonic treatment 
itr having given up the use of coffee. 

r^y THE economical atpucations of gltckeikk. 

. : .11. ine BOSKCstions rogsrdinf; ccoDomical npplicatlona of glfcerlnei 

I ill a pii]HM- rend before the American AoEodalloa for the ?io- 

- ii riTO, ISW, by Ucnry Wncti, of Now York; 

I" apparent to evi<ry one who conaidcrs tlie pccolinr qnalltica of 

.' -iiTjiTmi.e, frlyccrinc, — namely, Ita resemblance to oila In not bcin;{ volatdo 

onlliutry lomporatuiw, while, nnllke tbom, It is roisdlile with naier, aleo- 

III, etc-; il8 resistance to couKolation, not being perfectly ootid even at Itw 

< i»ine-polnt of nuifctiry; ita uncbuigoability ; il> ayreeabie taate whan 
lire, and harmleM action upon the «ystcin: its whlo niniw of Bdlvmt potr- 

>, losMher with the quimtity in which It may be cheaply protiired, — tliat 
iiiimtln rulnrefnlfll Important pm^aca, not ouiy In phnrni:u'y. Iiui oico in 
' !iri.<. Accordingly, we And that tcrhnlcal applications liuvu nirciidy t>eon 

■ 1 ••..f j,. Bariwwil'a method of prosorvlng day, which U to lie need 

I '■ piirpoaes, in a moist and plastic stute, mny lie alluded to aa an 

. ii'blch are probably now, bnvo occotred also to me. 
I -I place, Ita conjunction of the property of computiblliiy wUll 

< iiiiin dlL:i"iion and assimilation, with tliat of nonH-vaporation ami «Ten 
■■•rptiOH of icoter fh>m the olr, sug)^t npplicatlona In the prcservathlu of 
1 \<-lt» at food and luxury which are iiijiircd lly dcclccatlon. Ai un cXMU- 

■ ■r mitvir Importnnce, if FNiutord, for table use, irero mixed wllli dflntcd 
'-rrodof water or vinegar, the on nal vehicles, it would retaliiJli 
' ;lTiitcly without drying up. So of many other condiment). 
li'orianiapplieatian, however, of a similar kind, wouhibe In lbs 

■ pI' Bfliclua of pon/fcrtionerv compoacd of angar, preserved ftntla, 
< , which are nreqnendy met with enveloped hi Hn-foa to pmrBai 
. I [i III. The aamo ol^ect mittht be accomplished mora elTecntallf, 
: more eeononicnlly, by admlxraiv, in the proceaa of n»nn(ke> 

■ ■-iinln proportion of pure clyciirfne. 
of liixuiy, or ntlll mote extensive consnmption, llio con- 
lemanii thai II iliniilil be prcntniiA lor lAictii \ft ». *«n* 
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Mate, is that known as "chowing tobacco | " and avast coasumilttoll of Hi 

L fbU BriMs rn>m tliU reqnlremonl or tho lobarro chewcn. I hare repeated* 

L (jn^liBRd email quantitlaB or cfavvrintr lobncco (the raiii-lT called " llno-ail 

' r |ier?on9 addirted to ita luw, liy tidmlxtare with n Itltle g:ly<vrfM, XI 

I atwaya very much to Ihclr salisfucliun. In tlie prfipafallon of tlila dnig, tl 

mnonicturer miuE also please the p^aie of the consumer bf InfmdMdi 

•MHO duld/i/iBg lagr»lictit. Commun sugar or mnlonws, however, will w 

■niww tbe pnrpoM), boranse they render the masi liable to fOrmonl anil It 

■ouri An InlHielon of the root or extract of Ggnorvra it thcreftDro mU 

I naorted to. This docs not, bowov^r, keep the tobacco maiil, ta nolM 

1 would do; and toBtlaJn thle ft I* neccBBOiy to pnaa Into solid compact mftli 

[ »nd pack Into tie;bt cases; or. In the case of the floer qualllic*, to endote 

I wrtpprre of tin-foil. In view of these flkcti, i^ycerlne will be seen b) np] 

CTery tcqniremcnt of the tobaceonlel, as it will not only keep hta pHMli 

•mM for on indeflnlto lime, even when cxpoHcd to (he nlr, Inil wiil a 

tarflat It. He mar altoost look npon glycerine u made ipevlDlly Ibr h 

le common traler mttera, used for meaanring the eoonamptloii of IDkii 
j nallnic gat In bonnefi, ore open to two strong o^evtioan. ntmcly : when la 
wum sltiution tho water rapidly ivaporata, and whrai in a coht plac* 
fmarr. To avoid con|^lation, the dsubI expedient i« to fill tbe meier, (a to 
iraathor, with nlcoW or whinkey, thn« rendming the firBt-mcntloned dilllealt 
ttM of evaporation, itni more inevitable. 

Now, wtut liquid do we poasb^s which li practically free fWim both the 

Oiyections of einpuratlon and conKelstloO? Evidoatly iBIrUrd glyrrm*. 

i pnpoio, therefore, as asnbslitnto for both water and alcohol, for fllllng g 

' moieri, ^emr (nulllciontly diluted to prevent iie Hluorptlon of more wat 

IVom tho gas, and increasing in volume to any important extent), Ihnl n 

IB the meter indopondonl of attention within the ordinary llmtH « 



Tot lobrlcating the bcnHngs of fine machinery also, and paitlcoUrif < 
(JtrOMMChn, glycerine geems to ma worthy of a trial, n " ' 
Ijr tbe almoiphero, and tcmning at temp^ratutoe which few or none Of tl 
tii» will rcal». For cbronotnetera , pnre olanr and <Mc acid have l>eeii me 
twi the former thicken* on exposure to the air, and tbe tattfr eoniceal* W 
ibw dcffroes below tbe (Veeiinc-polnt of water. 

Olbur uses oreur to mo, snch as In the pn'pamllon of ei^l»g mi. In woA 
eebrjtanlisjr, and in the presen'allon of dried plants for htriaria la > SoxS 
■Mb; mere allneions to which may at present be sufflcient. 

CIIEMICAL CHAKACTEEISTICS OF MmE QLTCEKIME. 

Jkdconilng to Dr. Cap, pure etycorinc, suitable for modi^'Inal pnrjiMi 
diouKI bavQ the following propcnlEsi It sboutd l>e odorloM, oven wIh 
nblwil between the hands; its coniilBtcncy Riuat bo that of thick syntp. 
jaiut bo of honey-tike taste, atrtm^ly sweet, its n-iiction neatly neoMl; 4 
TOhtmeof glycerine must bo iwrTccily nolnUu in one volnmoof a]ccitl0l,ad 
nlatsl with 1-100 of sulpliurlc ifid, wlthoal foiroini; a ia^aiii, when tun 
Ing In B roal pincvi, even nUer twelve honn. further: one volonieaf g] 
cerino must diwolvc In n mlstiim of lOflflO nlcdtiol and aWM of sulpbu 
jir/J, irlfJjonc ftirming a ptcciviiaio (.asAw oV \lmt\, at leaving syrup y rwWl 
•B»lft>oMyor<teBh«p«tfi. fcflafc'wwai *iiM 
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•t fntfutf tMiktcclod; tint, if i[ contnliu k^;, on arlding uilrop or (no 
|[ tutpburic Ovid 10 till! luixiure, a, while dupocil lonns iinmoiiiatel/. GI7- 
> :ing illcsotrmi luiil bptitd nitli wata, ahookl not bo uhaniteil lit u durksr 
:"', which would [uitiinktc (he pmseDCti of giutoso. — Sled. Rtpurtcr. 

tan Trnt FRKTAKATION OP COLLnDIUM, BY M. ZIXKGISE!!. 

Tn ilvtcct tliD moat mtTUDTageous prorosi of preparing <x>l]odium, Iha Tol- 

'■ iiig tijida liave lievn mudr; by me: 

1. Tbc Codex MtdlCBja, llamb. prescH!i«s: 



fin pravlomly treated wJlli loda — lo bu left in contact wilh tlu 

. iiiiule accordlntr to Uila rormola, }-ll^tr1cd, itflcr apgilicntlon of A 
I mm 45°to33'K., froroihtrc minuwi lo one hoar nuil n qt«M- 

i' mora Ilmii S ouiiitcei of wool encli, of wliidi only ] could tw 
< :her, and -^ in alcubol ul most; Tor Uilto rcTuuined distinct, 
iii:iiiieDU of woul. Tbu iimmlHy of cotloQ, ihereforo, nppenn 

ifiir pmce<s. 

i(ia to tbo prMwipHon of Matin, itiera unj to bo tulcvn: 



liuitlhib Snlpbaric A 



Hot 



reijjhl), 



ilklolwlcn in conUkRt for a "good whilo." 
utba Hciilt wurldng on tlm wool for one hour and a half, ntatciDpcta- 
' Ihilo 45^ 10 3-V K., and, aJtitr dryiaj;, got 1 ounce and 1 ilrachm of a, 

t, dear, luii] entlrclj- iolublo wool. 
■ piwcriptlun, however, la too expensive for mannfucturiag purpnacs. 
~ 'a formida: 



IB 01 



I olCot 



Sulph. J 






. b7 DltxlDg 



fUtt mixing ilic nitro witb the acid, the lotapcmttiro went np as lilgih u 

•oine llrown bubbba of oxygen ^;us L'scapliij!. Afler fuollni; llie 

m down to i3° R,, llio (ration was luiiled, «nd left In contucl for one 

fc Bt imrir tlie ume tomporatuni. Anrr drylne. It yielded 1} ounce* 

Vwlilch exploded hearily, but won lndi»oUililu. A sltouiI trlnl, u 

ton yas put in at iVI" R., yielded no bfllcr result. 
b fcnnidii llio ealpboiic afid Is too eonointraiod and ia vflMs too 



I orXDipliurlc Aoiit, 



ttMteJr aftvr lalxbig 1I111 iicld', 1)1'' < 
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nc 



stnrc of 4.V> &,, anrl IMt In contnrt tlierewlih fur o|ie hmr, diHnft « 
tbne lbs niixtnro ccwled doim w :)ri'' R. 

SaaUi i uiinrD and 3 ilnu:bini^, ensil? nnil mmpleicly tolulile, tm 
Tury (Inwly. Tlii* rutloiltiini nnswon ereir eipcPiuilDn. 

0. rroacriptionof BreischMiilornnd LiiUorti'ii ; 



f Ihc cottoa ID bo pBt tn Id Loins, fortf-ilve minutta tn ooatMt, U fh>a 

to s;rR. 

SttnU; 5) ilmclins, fcllmrish, quickly ex plorllnfc, nrolllng to a |;dslillO 
moBB, with 16 imrljorollicrand 1 jmrt of idnilnil, and yielding, eron Wilfc' 
t p«ru of other, a very ttddc collodluni, tlic coat or wliU'h was y^rj Ma B 
I tniMimt. 

««Fond trUI, nt which the cotton bad bceti loft In the nii:ttim veSf fl 
! Wnilnniei', yliiMivl thoiamenMoli. 
6. KoDlg's formula: 

8 ouncM of flunlDg Snlph. Aaia (1.840), 
1 OUDCH af fUmiug Mtrm Aaid ll.llU), 



t tli<> BOMnd bV. tn 
1 on ciilimlr IdmI^ 
th of thcra, hmren 

i[a(lTimt*ief>>u,a 



At the lint trial five mlnntea' inflocDco, «t 45= R.i 
[ Iioar^ Inflncnc^e, at 90° la 35" R. The flrst trial yk-td. 
1; the second, a wirol only partially aolublo — I) 
I' rery wcploalve. 

The preeiTriplifiQ of 8i*adil i«, nndouhtodly, the on 
I d«ll7 In B pcmniory point. In dght trloli, with U ■ 
SM 171 onnce* of wool, and ao pomida of rety fine «illoc!iiun. I 

' It I mnde tlieM trials with Ihrmi tliflbrant 
Tbaelilor i<oliilB In ho obsun-uil. In onliv to niiao to a a 
I 0*, BiidoHhtully, Die weight of the snlphDric oclil, iho md 
D, and Ibu durnlion of ilie proccja. Ac«irditis to mj' ' 
■tilldiuric a(;id nboald not wcl^'h below ^S10, and iwt aboTO 1. 
advaiitoKBuuK ttrapumliiro l« 43° to SS' R., whluli. In . 
I Itielf, wheD the dry and eoToplrtrly roolcd nitre la inlxod with the tM^ 
"■ tine of coniiu.'t Eliould not tia losa than bolf on bonr, in order tb«l d 
a of the cotton be penelmtcd. A Koud propariHl 
vni. however, not be ilecotnposod IT left under tlio Influence of Iho 
fl»f • longer tlrap. 

It Is very advantngeous not to dry the wool by hmt, but by repented 
■mn between blottiu^'puper. — Dmggiifi Gratlnr. 

GERUAN Y£AaT. 

Hr. Heimel. of Entcland, has patented tha mannlVictare of Oflrmui y 
^ A«m floor. To obtain 10 poundo of this German yeast, the InrenlOFIi 
iidB of llour of mnltcd wboai, tUo iaroc of llottr of raaltcd boriey, ■ 
lie of rre flour. To lhi» mixture water 1« added [at 
s Tana* Mirrcil to a thin pasitc. This pasts Is tben f 
i vsMi, and- alterwapda cooked. 4o«u «i 'W ■*^\ ■»« 
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B of I0"1», onil.Sl ouncis of tannric odd, Ecrprallj- diMolrcd in 

f, togrthM ""iili U pounUs of common yeml. TUc muw will 

\ or cold trtXar lu lirlng It lo 27' K., wlicn It Is left twi-Ira 

X lO (tetnent. AAcr Ihi* It I* prauod through K hair lieve, and In eight 

r Ma boon Ilw Tciuti forms on ibc bolioni of ih« cuk. This yoast Is 

rl pal into double bug", which sre sobmlttod lo pniMuro la (xco it 



NEW PROCESS OF 

■ iiiiig lit nn aofonntof a new procesa of broud-ronking reconily 
. < .1.1 operaljon bj Dr. Daoglish, of CnrliBlu, Scotland : 

. r„ the ordiniiy prOL-css, fcrmcnlatloD is pruducot 1>7 the nocion 

- 1 .ipon tbc puticlea of starcb m tbo llanr, thus libcraltng mlnula 

' ii' mrbonlc acid gas, which permeate Iho onlire muas Of lbs dough, 

sku tt " rise." The ehemliMil chanip, howerer, which here tokM 

I tuch tbM it ht» been eatimaiod br M. Oumiu, thiit in Francs \'ii 
I. und Id England 81 to 13 per cent, l£ wauled bir tlia dceompoiIUon 
Iske* ploee In the proreas of fermentation. In (ho new praeosa, 
id by Dr. Dnutillsb, no jeoat or baking powder la used, the rlElng of 
igb being e^Ecd .by water fmprci^ated with carbonic acid fon. 

II df mating bread with aerated water b not a new one; o patent 
- I'Lit fornich a procoH aome years ago, but it wiu then found lliat 

:li'iir WHS mixed with the impregtrnt'd water the goa eseopod 

:<re^ hod time to rise. The novulty of Dr. Dauglish's patent 

I'lL'venting the eaeapc of the gas from (ho water, by sabjocting 

. ■. loan outward presBuieof carbonic add goa while the flour i» 

1 nith carbonated water. The cubonic aeid gal ii gvovratcd In 

iiris 03 la umutllf employed bjsoda-wuti^ monufaciuiera; tbo 

1 lulo a largo rewrrnii, from which it i> fnrcml, oa it !■ rvqolrud, 

il I'OQtalning water — the absorbing power of water for w- 

r III Ix-'ing rery groat. The kneading machine la a strong iron retort, 

Uh oic-ii^l lid*, and prorfded with rcTolrlng prongs In the Ittaldo 

Jug the (loagb. In the machine now In opontion, (his rvtort ta 

ut' cunullliiig fbrty Ktoaea of flour. Into lliiu are put twiriily Modm 

'. n-li]i the requisite amounr of salt. A stream ol' carbonic acid gal 

J iiiio tbc rclort, nnd a sufficient quantity of carbonaiDil wnlcr )a 

■1 and well mixed with the flour and salt; the gns with whioli tin 

iiTi|in-Kiialeil twing prerentcd fVom cacapt by the prcssuiv uf V)b 

'iiinle acid gas. As soon ns the Hour and water ant mixmlj « 

I, nnd tbo looaogos li lei out. Theeoiiiwiui'ncaortliopnMats 
' .KF^rrum the amrflMWof ilia paste la Uui the ttM whhA WM 
oil by the water operates In precisely ihe lame manner uiIm 

■ I. of Boila-waier when the cork is rcmorort, (he dough riaos uid 
III, oceupylnr- twice as mnch spane as before. The bread is Hum 

iMi- workcil Inio loaTca~tho only operation that will necviil- 

ii; The rising can bo regulated by the prvasuro uf gas: so t)Ml> 

II ii^'th of Ihu machinery penult, Itie bread mlghl lie rnaita Of 

iiiiv IlKhtneis. Tlie prcnanrc of tlie gas, and the qnanllly of wolM 

d, are ngulated by gungcij. 
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PH0CE8S FOR DECOLOKIZIKO THK FATTT OtlA 



It tnnccsftAil in bleach ing tkUf.i 



H. l)nuiD«r»titu»thii[ 

by piDCuodini; IM rollcxrii: 

Tbo oil is Dade Inio an emabian vith iraicr, to which ibo proper OM 

enco It glren by gam or 8larc']i paste, and thin emulsion it wvU wodeea 

wUh thorooehlj' fgnileil (.-hamml, coancly ]>owilered and tmeA tnm 

, dnM b; EllUnR. To one port of oil about two parti of <har«inl pawdB 

tAkeu. Tbo doughy mass ii allowed to dry ILoroughl; U k terapen 

I wbtob should not OTicecd 312° F., aud ibc oil It eallaeqiientlr extnoHd ' 

liar In tbe cold tn a displaremenl appanUns. After thli exmct IiM 

id anf charcoal powder that may have paiiod thtongfa durjog th« 

Hon, It la put into a retort, and tlie elhor is ilistlilud off iu ths 

- In this way oliro oil and walnut oil arc completely deprived of colar 

■ tDlgbt perhaps be supposed that the charcoal hon a direct dcmloridngw 

' fB this case upon the oil, juna» in uotiy cases It elcwmnany aqnocM t) 

This, however, is noltho case. Oils left In contact with charcoal tow 

iqpitber did not undergo the luait decolorizathm, even wbun tlicr mra 

, solTcd in ether and digested vitb charcoal. The prcscacn of the wtteii 

lolned In the i>niulfilou appeon flnt lo give rise to the action. It i« fab 

• fh*i by tbe preparation of the eiaolsion, the coloring matter, wbtub i 

KOI belong to the oil itself, is talun ap by the water, and aftinrudt ■Iwa 

, by thn charcoal. The action may be ^milar 10 that set up In tho opanj^ 

wnptoyed by painters to blcacb oils, which coaslsts In u^^tatlug itav.i" 

I BnlBdently with an equal volume of water, and uxpoiln^ tliu lulxtwtMl 

. Tbe water, widch soon separates again IVom the oil, appeals Ba^ 

■nd often mixed with Bllmy flakes, Tbe operation i* rcpoMod ftir in|(l 

tbo water being IVequeutly renewed, nntll It Is no longer rundcnd Ktrbd^^ 

(he oil oftou appeniB limpid. In the alHivo pnii».iis itio iwseniial part app*! 

~« tbo complete desiccation of (ba chorooai mixed with tbe cmnlsioii. 
tlw oil be c(itiact«d with etbcr befon thin U tbo vase, It la obtained ^ 
' vith it* original color- 
Lastly, it is to be remarked tliat by tbia process tlie oils nndergo a ti 
nmorkablo thickening. Tlins walnut oU is olitnincd nearly of tba ooml 
cncoof huttKT— Bremir MittlKilanycH, U<x. 18S7. 

MEWMEDIUH FOE PAINTS. 

A recent ImproTGmcnt In the prepurntion of paints Is thus dlacdbeA: 
(be dlHmrerer, M. Sorel, in tho following couunuulfution to (lie ITna 
Academy ; 

In \Bri5 I hnd tbe honor of preienting to the Academy nrionf proda 
obtained by means of oxychiorlde of zinc, especially cements and mart 
•a hard as marble, and quite Inaoluble b water, and apnini, equally tnadlal 
Intended to replace, vory econoniiealiy, oil and other pahitlng. TUl |M| 
IUhI the biconvenioQce of being difficult lo use, and of reqnlring, llk«<a 

I painting, tbe application of a liquid on the last layer to fttt It ■ 

reader It initoinblc; when I wished to avoid llic Bse or this Ili|iUtl 

I Kndorlng my paint more drj'Inir, I was met by an eqnally 

•■ wnMnro: Iho paint thickened very t»\MlVs' 

to UjH> Jt- I UttVO 
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IkU, in snrmoanting these dlfflcuitias, Hnd rcmlcriDg the >]>pl!entinii nf 
ItHir (ullUt cany. 
■0 llqulil vhich tn this paint rcplarct oil, csaenn of lurpcnilnp, and the 
pcllqnida finil cxclplent« used in ordinary pafnlins. In an arjuonns solution 
cUamto of rinc, lii wliii-h I hnva dlsEFtrfted an aikulmo mrttnto. Tbcso 
KallB pOKiKsD Id the hl|the«t dcgrm the pmpcny bf rolariling Ilip ilikkutlln;! 
■:' Ihe new paint befora bring os«i. I mid tu the llqnid. tn irfro tenacltr W 
:lii' palDI, eclallne or Ibon la wh It'll I have csdhhI to pass Inio thH biM* of 
-r:irch by h(>atln^ Ihe liqnid. It mnn not bo heated »o mui:h aa (o tramftmn 
III" rvcnln Into deitrhiH or jrlawise. 

To (arm the now paint, whntpvw the color msr be, I nse ihc above liquid 
nnd a powder which thoald be in great pan oxldo of (inc. For rolorod 
pnlnts I nue the name powder pba the coloring manors. The colors aniallf 
t^iployril in ordinar; painting may l>e employed. 
The new point poancwes the following properties : IM. It is not necesiaiy 
■ iirind if: Ihe powder only requires lo l>e diluted with Ihe liquid, and the 
] lint l« nwd in Ihe ordinary nianncr. 2rt. It Is nioro hcaullrnl and mow 
-M-l Ibauuil pidnt; tt coTcia better, and in not rendered bini'li by tulphoroiu 
•'ninnatlons, like paints of eem«o or other lead banes. 3d. It Li absobttdr 
witlioul odor, and dric* very rapidly. We can apply n layer ercrr two bona 
in winter, and ovary honr in sumnior; wbleb enablei as lo paint an Bplut- 
Ri'^nt tn one day and inhabit it tho same day, wlchont being offccTed bjr tbS 
■.Kir of the paint. 4ih, It reiists mcdsttue and water, even when boiling, 
.1.1 maybe wmhwl with soap like oil paint. Sth. In eonsequenoe of itui 
' Mirideof line which It eontalns. the paint is eminently antiieplle, and llttcd 
I" preserve wwmI from perishing, fllh. It posscxnes to a very htfch iIogrM 

Iqualliy of dlmlntshlng the eomljuiillbiliiy of wood, fHbrici, and paper, 
of rendcrinR Iheae matter* uninflammable. 7th. It Is perftwtly Innoeo- 
bMli to tboce who propaiv and those wbo.nso It. 
bare also the honor of placing before tho Academy a new translncM 
Be maner, which is fbrmed witfa the principal elcmonci of Ihe point of 
Pl I h^m Jn»t spoken, bnt iu very dillbrent proportioiin. It Is a «nnM> 
In or potato fWida anil bydrated chloride of zinc, of a sulflclciil i1en«ll]r 
MI l>M frenla without dissolving ii. To modify the barUneM of tha 
kr, and tn render it more or less white or tnoro or less opaque, iwrtalii 
i^ulis or powdered matters am addeil, snrh as oxide of ilnc, nulpbata of 
III yta, etc. Thu> plastic matter la prepared cold by moistening the (hi'ula 
.1 1 other mattera with chloride of ilnc. This new compound Is easily 
iiMiiildud, and Aolkllfles in the mould like plaster. Tlieotijecti thus obtained 
'<- OS imnslncid as bom, bone, or tvorj'j but to obtain this translactdmn, 
' rv mile ur none of the inoi«t pnlrvrulent Bulnlancea most be lottodueKI, 
. i-pe anlphato nf baryta. This salt, althoufh insnlnlilo, 0ves wry llnla 
>.|,^i-lty(o the matter. This Is not tho case with oxide of tine or cwbonMe 

T" lii.«cii the objects thns obtained (Vom moistnre, tliey ate covered with 

Any color may he given to this new matter, and it may lie obtained mom 
cir leas hard; It may even be obtained as supple as caouii'ljoac, hut nut 

Till* new ploslle componnd may be used Tor mniililliii; many ot|)erls of 
t. and In the mauurai-turo of roan] Uiin^ to^Wfo^ «MMa 



278 as:* 

^^^ lurdnest, supiilciicsi 
^^^^ inanj cbsm, ptoatur, 

^^^1 Ibe bone to bo colored ia laid toi flnccn to tweat; minnica In very dOn 

^^^Kold nitric add of the strength of a good Tine^^i tlilii dilute nliric odd. 

^^^Pcftlnlncil Ii; mbdni; rally onc-bulf il lltn of ton wiucr n-jtb nbool 

^^^ grms. of Ditrlc odd. The bono Is than Immersed for fifteen tii twnfr 

miniucs In a solution of protochlorido of tin, mode by disiolTing n pioos of 

tbd alM of u lentil In a pint of water. The olilut'tn thus monliLnled nro Ibea 

pot into the following red-bath, which most flrst bo hcateJ until ll begiu H 

T an oxperlmcnt on iho Bmoll Male, take throe lo flnj snnii 

[ Of Oim rod carmine, pour to ll ton to twelvo drops of aimnoniit, and tOtH 

kjlVirflU nntll the eannino Is disBolvcd; then ndd about two ouuena of atrfl 

III tblK bnth, when beatod to boiling, the ot^octi must be left Rm 

It fifteen mlnutus. The tints obtained are raoro vliid whi»i tlio ligiUi( 

IB bull is not continued whikt the ol^iH'ts nro In tL 

It be deelred to chaneo tbo tint thus obtained (a TC17 fleiy umnliiMad] 

e Bcarlct, one of the folluwint; niclhods may be cniiiloyod. WtMq 

n ted-tinth but^m to ItoU, and immedhueiy aflor tliu ol^i'cvu iiave 

d In it, Ave to ten drops of tartaric ndd, of the strength of a 

mn; be added ; or the niter in whleU the pruiot-liloride of tin !• 

I'lW diseotTvd may bo mixed with an cxtivmuly uuull qnuiillly uf 

E.folpbiirlc add, — D'mghr'i Folytaiin. JoamaL 

E I'REI'ARATIOS OF SOUE SIMPLE CEMENTS. 



Gwta-pwrrlia, aa Is tuU known, ii Itddf an admimble csmcDl fat a 
JporpoMi, trhen «ot1ened b? lioi water or by a moderate dcgnv ol 
I^JtWbwn iMed In maklni! other cemMils; but I um notBwaii!or«ayci 

■1 In.nhicli it tOnai a imil,- Its lii)cli ivininuri'lul wine ii ai 
PtalU application In many casea whora ll eonid Lie oia|>lo^c'l with Hi 

Qnlta-ptccha, tbough inadily adapted to lui nImo«t emllew vMiel; «Cm» 
•>ever, not coailj rendered fluid wheu nluno, and hmiii) ia not qn 
~ Id euoogb Tor {«italn purpoasB. 
node many expcrimonu, using ditferent proportions of (rattB^ 
ta pltoU, rcilti, wax, etc,, with a view lo fonn uKful cumenli. Ibi 
It comniunk'ution I iirujKiso to iiotloe only one cnmcnt, wbiAli t nu 
I bj melting in an iron souevpan. Two |iacti by weight of eorainoa t^ 
d Adding to it one part by weight of Knita-pcrcha, allmng oad wSal 
I .WtMl wall topMbcr until tbey wore completely incocpumted wllh oe naU 
Inritb cacli other, formed u liomo^nuous Hnid, whlrh niHy lie n««il In ll 



y piiri>oi 



wliieh, 



ic fadlily and li 
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ralio. In Itis stale, wliili; wum 
unt of ihi- fmirr uiiil ilmwn oi 
iTfnt, or iwlMol Inlo fra^cn 



, It U igolio 9un: ^ll( may Iip soon Inlipn Tip 
. inlo lotiKtr. ov pruisril liiio shiirtpr pfe«», 
1, wblcb mu)' Bfpiin Iw nuulUf ruuuited I17 

>r befbro, It mnf be rcmovcil from the water 



IVhcn tlio cemKUl i* colli, ( 
(in.! wiped dry.wlifn it i» fli ft 

[■rom n roH!;b experiment I made, tlicre appaired lo hs a loss of alMnit 
''II- fburlrvnth of ibc welgbt of tUo materials in uiaklug Mils cctnunt, nrliiillg 
In 'in Tolnttle matter and ImpnrillM tu tlie plrrh nii<l Kulla-pcrcba. 

Prvperlin- — This r^inclit is of « litnclc rulur; when cold, ii la Iiard- bl* 
not brittle, but has Rome deijrec of elaitlrity, whieh i$ lneH!Bse<l hf a (light 
liiLTmac Di' beat. It Appcnn to Iw not «> loofch as Kiitta-pereliB, Inil mom 
rtanttp. Il« lenoFil.v i« vi-iy «ni9l<tQrablC!, but Ilil^irfor, if I mistake ntit, 10 
i;iilin'[H'ri'liii, It sontna whi-n piil Inlo wnlcrut atiout IDd'^Fubr.: and Ifthft 
lit'ni >^ in-:i'lrin1tr tncreascd. It paeaea ifaroiigh Intermediate sintea oT MftiUM, 
li'-'oinr-. 1 itcmi* like l>lrd-ilntc, and mny bo ostcnrtod Inio llircndu of inMI' 
(ilirUii;:ili; It reitmliu in this «ate. ercn when oupoiwJ Ibr soroo time, lO* 
.nniMi', ii. iho hwit of boUinit water, « 319" Fahr. When licaicd to ■ban 
lINy Pahr,. It beramej a thin fluiil. Water appears to have no oiber lothni 
upon it but ibni of sofleiUitg It wbcn warm or liot, and slowly hnrdeUlilK tl 
* m rolU. The eeineiit odiiarea ulnmi-ly. if pressed on inelal or otlier IB> 
a, tboufth water be present, pmvldul sneh Kiirfavm be warm. 
'f fliM iriaU witli tht« ecmetit pm it to a very severe test. I n.'cd R w s 
iRite (tar plnmben' soWcr in repairing the loud gutlern on the roof of 
■ <•, which werp cmcVwl In leveral placw, and ndiuitlwl water fnwl.r 
), and also to ulnuDLh (he ienlcs In an oid conimDii and 
mp ntuifhed for yielding n inppiy or water for tlio nic of two 
M, Mid nUsinij It about thirty IVet. For tb'^o purposes I found It i|nlte 

te ueeesBttiy, in tlio riuo of the Ktilten, wm to rcniOfO 

It aJi Ukkc earthy mattoni from Ihe (raelicd IpjiJ. ttll^litiy warm 

ft • hot Iron, then poar the eeroont in a fluid stnie on the cmekt, lO as 

both side*; then a hot iron wna drawn nJong each edRc of 

M> ax l» mtivn and bevel It down to tlic l*>ad, as the ntnent b» 

c dcgne* of Ihiklliy, and Is ihleher or Iblner a« li la oxponed to 

D-lHe beat. In lU thleker »tatc, it may, prrhapji, be better adapted to 

'a In lead or other gnttem ; lint a crack In anch gutt«nmay betvad- 

d 1^ b7 taking > piece of tho dry, cold eemeni, and applyiiii; > warm 

K KM* Itol BOldering-lmn, ao an tu aoflen ilio cement on the crack, iben 

* (ldc.iinil cover it with the remenl. Tho cement will adhuw 

rput Miw to Ihe lead, aud Is far mora managwtble tliau any uT our 

A hole In a Eutlcr could ha reulliy eloppcd'Wtlh the 

a piece of l>iad of aufflvicnt tire to overlap Ihe hole, aay, about 

If of an Inch; cover the lend on both Eldca with a lurltiM of ihe 

J Ihe hole : tlieu cover the lead and lis edgoa wlih the 

H la puttylug a pane of g\iu-a, 

cofle of the cofnTOon and forcine-piimp. It was only noccsur)- to 
y pml Ihat icalted quite dry, and ■Ilglitly warm, when a good rout- 
1 cemiml, In it* thick atate, was npplie<l, mi ai completely to cover 




• Wlwn tho sulilerlii 



■M Ii tboal IW Ftbr„ I 
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tho <TBcka or apertures. The ramont iiseU lu Ibia Idsuum diil DAt cxrM>l IB 1 
f bulh ihe plumbur'u liolilcr which miiihl hnro bccu nsed. The warm >uU>9faij- 
n was lastly applied [u fill up on; luwnticvs, *iii] viuJnce Uuvd^Wiu • 
I unirono imfiuir. 

1 catoTtala no apprebcoaion rhul tlie wurnUi of oor clliaat* at anj time 
Till Impair Ihc cfflcacr of th<« cement wben ilHili»l lo repair Irail, ■ilH^.or 
.boa guucn ; for tliougb 11 sofleos at a comparaiive luw ivinpcntiinrU Ofll ' 
adhenw inogt teiiuduiuly to mcEols ami otiier saboUoeei, and dues not dipw 
water to pas» tliroiiKb It. Uy gutters were repaired widi ibe ei 
Ui rerj btiL wsathcr ve luul but summer, and iiut tbo least appnafUH^tf' 
k baa been ain(« uhKcrvcd In the ^iturg. 
In n slmUiir wuy tbis ccimut may ^M reodil? applied to rciiair liaki in Uft, 
'atoriuff-pots. Iron or otbur mctiil v(»!ii;l* wbkli are iim< 
Vcfjtclt ibus repaired ebouUI be kn a few liours beroT 
to nKd, as tbo cement lakeu Bumu Utile timn to tut or luuUvii. 

)t the preseiii^ of water does not intetftre witb tboaviiunof then 
bowD lu coses wbcn) I pat a hirgc hammor, also atevuii'iMiniid w>0t^ 
liot wati3-, for a few minmcs. I cben rcnioved Ibeiu from tlw WaJMii 
id, without wiping Ihetn, pressed tbe «ad of a small atk'k of tka cp^^^ 
Uaeoton tbeeurfucc of «arb, wbcn it softened. Mill Bln>iit;l.V attboRid to |1 
. iCIAls. 1 ihoD poured a ecrcam of cold wuler ou carh of llic anlcla, iAi 
^ dwyiwuM be ralEcdfiomtbc table atid carried Dboul,beinK firmly ai^jMm 
M cement, and coosldoruble forc« was uaxtutry lo suimjuw th« aitni 

II Is appUfablo to man^ useful purposes. It odberca wjlh g(t 

nclty Ut metals, wood. s1odc«, gloss, poroclain, Irory. lenllicr, |i<utl(mni 

hers, silk, woollen, cotton, linen falirlcs, etc. It It *i 

' adi4>t«il for KlailDK windows, as a eViDOnt fiir aqaarliuns. Ac fv M Jp 

Bxpoi^encc bos yet extended, this ccmcBt doei) not appear to nfflMI wall 

d wilt uppntouily be ti>iuul applicable for coating metal tanks; W K^ 

\) Joint) of stone tanks ; to muku a slue Ibr Jobilnic wood, which will A4 

e aflbclcd by damp; to prBvent IbB dejirvdatlons of Ineecis ou wood. I 

r be highly de^errlDg of inquiry, whel lier the cement may 

sarlkces of nieial iLud woud cxposud to tbe lUmosplKro m 
\l water; also to proUKt anchon, cbain-^^blvs, etc., Ceota tka o 

Krcbs, an excellent cemonc for lotlng distilling i^ 
preimrod by mixing meal of beans wiili water, or with PWM.a 
BBKh, into a plastic innas. This may be used for dlntlllatlou, lu a m»lla 
" ' loTEe Wtty, by applying It simply irlih wet Augers, Alter a Aw L^iiq |] 
'moiwI becomes as hard us atone. 

dsa'a C'r"""'- — Warier recommends milni; a cold laturalvd rolatlos.^ 
[ ^bonuc or alkaline sUlcute for dissolving caaeln.lnsleail of BlkalinaeafbMU 
it i«eainmcndcd by Brocconoi. The solution of casein with bonu to « ct 
vlacotu lh|uld, uxei-cdliig gum In adiieaivunew, aiut applicnblo l« m«n)r.p 
~ a substitute Air glue; woollen and cotluii ftlbrics smuntlml wUkj 

■ (olatfon may be lonuod with tojuiic add or acetate of alimdna, and nodv 
Wmerproof. 
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Ikris., the Itomitn Crmmts, which contain raasiicllmowhcn fresli, «ndl!iB 
lniimf", whiiii do not rnntiiln causlki lima. 
IB mtiffhctorlly ahuvii that the honlBnInt; or Romnn rcment, apart 
wprodiicdonorci>r]>onntooritmc,isenaoniiDUyduD lo iho protlaction 
Ic alltnin; of Itme (3 CoO, 2 SiO>}, by iho combitutlon uf nu acid sUi- 
ir of ftte Rolalile siUfa with iiuutic lime, 

ig or Portland pomcnl linilcr wnler, Is, on iho contmry, doo to 
k tfecodiKBltloii or ■ slllcaco. consisting of tliivo or Tour cqulvnients of 
V mmliliHd with one *)qa[vn1ent uf Rlllrn, wiili (he production of cnuatic 
t,ftnil luch compiinndg of Umo wlili slUi^i and nitli nlunilna oa may bo 

d In tlio not way. 
QDiiKqucntlx, tho haiticnwl Portland wmcnl conlains ihosamc siibsUuices 
^fasMeuetl Itoman (fment; but they arc produced In a ditTv rent nay, inths 

cning by tlie action of water. 
^' Mr. WiQCklcr has made a eerles of analyscsi of dlffervnl specimens of Port- 
ul eenent, and comes to the condoslnn that the Hilicn may be replaced by 
nlaa or peroxide of Irau ; that tho prceenco of alumina does not Inttribra 
3) tho hardening of the cement, but renders It leas nipnlile of renlstiDg the 
n of eorbonli- aHd : and that the preeonce of pvroxidu of iron nindien 
k^ cement ieee bard and Icsn duiahle. 
^31e alio found that, daring the liordenlag of Fortlanil ccmciit, Ihne b 
jawmy abslmctcd liy water. Tbc composition of the cement, iiltn ^Ib 
n hod ^one on for some days, was found to correspond closely wltb the 
' 3 CoO, SiU«+CaD, Als Oj; and he regards this compDond u the 
ll muH of (he action of water upon Portland cement. 
Ife oOtiRtders tho presence of nnupiesln In Portland (vmcnt liiJarIon«,owEri|; 
fctbc fact llial the tribosic silicate of ma)^csla and ilmo la not decompOMd 

IB to ai 



BOLUDLE Class, WATER GLASS, MINERAL GVU. 
Unhle tlllcale of soda is now largely manufactured In England, and uild, 
" T the ahovc nomes, for various important commercial pnrpoiee. Long 
n to chembiji, It hiix niiliin n recent period aiiracted the nltentlon of 
oasBSsea prripiTtieB Idgbly Dgeful, anil BDiceptiUil 
It varlciy of applications, h if pn^parcd ihoiil cheaply from qiuns- 
H and M>i1a.aAli. The ibrmer is very finely ground, and Ilion dlMolred to 
^liraied «olutlDn of the alkidi. The nohition it* then conceniTHtc^t to 20". VP. 
or SO' of Twaddle, and soli! of tlie Btrenjrth tn«t adapted for the pnrpoBo con- 
lemplnteiT. A Inrco demand has n.'cenily arisen (br ll as a slie for cnllcoui, 
«w,. In lien Of British gnm, Ihe glnic being suporior, and (lio price (£0 to £1 
n Km) being lower. 

D la also In demand Ibr aoap-moklng; being itsctf a detergent, onil mixed 
wttli common soap, prevents the usual lo9s by CTapomtlon, ami Iiii-t«iimb die 
wcigliL It has also been used for BOtarating timhcrs, scenery, drosse*, aiul 
etlier indammaldc matcrini; being iwalf of a hiphly IneombnsilWc nalnre, 
ui"i tbn> pTDieeting other mbslancCB toa great BKleni from (he action of fire. 
Ill conuii'l with lime, It consolidatos, and bi portly conTOrlcd into silicate of 
"" '( hire been employed, espoclaUy In B6tttt*,\(i ttio ^rac«s«Uel 
""•Wivmlof fnwo pnlnttngonttveiMbtat V 
— 24« 
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I ^Ddgn Iwlng perfbdly pniiwtud by ihe iipplluitlon of ii Bulotlna uf tlN| 

■ "water irltus," aa a, vaniisb over tliu RUrl^t-o. This ni«/ Im Tivdr nub ' 
ImAi it nocesuuy, naiowuJ bnin tlmo In (iius. 

■ Tlw unia eiibsiaiuv la tliu euvutlol elDniuni in Jtiuitomu'a artiilulal n 
It pioceii. Mill other similar pronwaus, iu nklfli h porous suiiuli>Ui uu ur U 
B Moue ii Butnrued wiib tliin cllicatc, wbltli uoi onlf conuiliilatoi, but o 

■ W>ws with tlia lima, fonolBjt & ctuiipua qubi of flinty tuutlnc&i, muI Imj 

■ ThHU to BUnoBphGrlc Influenco. . 
I In •olatloQ poseeaaca hlgbly adliealvB pinpcrito), ami may be cooiidenj 

■ j^twulaufaKOod oamoDt for |;!«s> oqiI cbinii. lly luclf it boliU &m(1IM"'^^ 
K vfitii srcnt lenacky in the cold, bui j-ieMs on ilio apptiriLiiua at haat. 1 
■• wlulkm for (hu purpoBo must not bo too ctroij{{i imd If mJEei], wlicn lu 
I with a Utllu limo, tho (Kiqcdc is vary dnu. 

I on AITUUL AKMONIA, ITS FORMATION, EVOLOTIOS, AST) OFFK 

I The rbllowisg is on abstract of a paper on the uhoTe auld^'t, pieeenlcd 
f Oo British Aitociation, 16^ by the lUv. J. I). Reado. Tbe aiithar,«l 
■jieflning to the teflCiinoiiy of Brande a)id ScUloaaliei>^, *s to our ieuom 

■ «r the auite of the rosgolBtion of the blood, aiiU poinljag out lh« ntar 
B.trMfh to tlic solntiaii of the problem by liaapail, provecds to eIiow (fa*l,Dc 
m wohonlsob, in his nmut vmk on the gnhjcci, bos the undivided and ji 
r^warikil merit of proilnj; tUiU coaguUiiQii pnH«etls fAvly in prgpwdw M 
^Ibe enHntlun uf amtnonia. U'lth reiVrenve to his owu iiii%ri on the m" ^ 
B «r the paper, the author mithus tbe fbllowlnx Dl>iwrvati<iii»:~Aiatiiaal 

■ weU at Sbiin, exists in the blooti, nud we hiivo uow 3Uini;Li;nt, vt n 
EnUDaltttive proof, thai tha nonsuur aolutlcui of Qhrin i* cuuiut hy 
BnSQIKy of this vohitlle alkali. It la alao equally apiiarTinl ib;il :i iiliv ul 
Braent or Uie quantity of this alliall is IndispeDsablo ; sIui-l' rui cxce?.-, uiwrot 
MhiK boyoiul the productiou of flolilily, nonid tondloi1lsd'}tii>llii? bluml n 
Bfwclw ihcmeolves, and a dtibot iroiild be marked by Ihi' i1i'i»i>lll'iii of dbl 
■^ tbe heiLTt or artcriis. But Iboii;^! ammonJa is forlni>l, und thai In larK 
K)luuiTit]C9 than Le required for its prluiai? oIHl'o uiil operotiob, vU., the Kd 
Hdon of flbrln, yet the excess la with great cure dratrn nwoy front llt« Uo 
Bttnd OHil where nature requires It. JU a gcnilo sllniulaul. ii> praseuco t» n 
n|iil(cd thioughoui the whole system, and ncranUuElj' <t enten, «li>a(arU' 
■jlbrln. Into the foiinatlon of moscnlor tissues. This t showed nuuiy inp 
HlB'>> lb ■> iwper read before the Mlcroaeoplcol Society of I^ndnn. It b Ql 
Bfitat tnycxptirimenlson the preacnre of ammoola, gtuiW ammanla, inhtTilj 
Hiwb,ttnd nnlmal tissues guicrully, were reccked widi much wollnn.g 
H^UlwT, 1 may so}-, with boaitaiiau and doabl, and oven ocolnr dutWHiHnitk 
^nn«d. Ibr a time, to remove foT^gaiiceubclusbiui: bntth* Gxhticoui of W . 
Hponla « « normal excrete of tlie body, is now ivcoipibwd by alt poittu* 
Hkn Important and undispui«d fact, nnil iia powar iu>d odlco as a Mlnn(^ 
Ktkfl flbrln of the blood, is exactly doturmlncd. The prltnory umiat owl A 
BTDOIlon of Ibis ulkolins solvont, or what IouIa K> its iionnal di^elopinmiJI 
MK phytlologlcal pnilileni yet unsolvud. lis vleMiuiKK are wall knattut b 
KtrbBBce dcrivuil, or bow. ur in what pan of the body, If in it at *1^ II 
^Khnalvnl eomMnaiion Is ettoried, are i|uoatiotu> wlilcli are duppoiod In poi 
Bfo uddlltoiinl 111 list rationi of llic Dinll uf human inresllKMion uul atw 
HBTm Uutt It It absulnluly wlihiaihslMilv tb«X4t<:.t^nnu.ilunof llwi ai)a)ti 



cukuical science. 283 

a- liii- rf -nil of irpcnlKl csprtinicnt, (hnl the mnmonin fiinml In the brnith — 

< ii'ii'h indtfl^rent pcnous iiCtlw«anietiine.nnd )□ thesamepunioa 

,1 iriKor lliu wiiDUtluT, and eipednlly duiiug' tho dilfbiVDt coDiU- 

!. i>\e»-isG, nnd Tatlgnc — i) iiot tlio nioro rciuni of ihe mlnnte 

. liri'd wiib t]ir nlr. And If the >Ir, when diluted with [19 unifbmi 

1)11 ni'"TiI>lr- fh" 'U luantfustly iu supplying even liii; UDiDOnia of the 

. iinth, It nmst, of oiunu, be reacted u Iho siiirra of that wldltlonal 

. liinllly which, U the snmo time, U found in every pari of lbs body. The 

rirn.' nnd fiirniBtiou at this nlkoil, thereTore, Is nnt itb rxtra. Il leemB, 

_, ;-,vr>li:i hie that bdIhiaI funmoniu Is toramd luldnlly Iu Ihe liluud, of 

-■,., leading Ingredlculti. albumen anil Qlirin, aro cqiinJIy ridi In 

r Ibis element ciiits in albumen, aenirdiiii; lo tho atialysjiof 

, Lii [be proputllonof 13'7 per cent, and of lUOpcr cent. InHlnin; 

ij- n, (he other deraunt of aramoniu, Is In the proportion of 7 per 

I' m lAH'h. The ehnmnit* of the olball. tbereforc, are prceent, and am 

..\\\y Dsol for the ibrmation of aubsianccx which uc iirodurli of subtle 

ii'^mieal ankm. Now. In the regetuble kingdom, the comlilnsiion of time 

" nii-nr» Ibr Ihe fbrmotion of Tesol^hle ammonias hi a common and lecog- 

:i. ':.'l iihcniniienon : aud ilmliariy, — to extend Ihe Tiewa of Dr. Richardson, 

- m fhi^ i<j.<|ui9ite balance of the chemical forces in the blood, it Is arranged 

, It Ibo blood ibould be n»bly alkaline f^m fixed alkflll or oJkaline salt; 

' -iilll' i.'TirIc alkaline lo hold Bbrin in eoiulion, but sufflricnti/ so to h-nvo 

' ailijill ftw for thin pnrpOBe, when formed In the cloned chsmtien 

! iTtoD. t am, theieltare, less dlspmed than my fHend Dr. Rlrb- 

I > c Ibis pnint an open rjaestlon, but rather to meet his ln<|nl(7, 

iimnla fltai formed? wiih tho raply.ln blood Itself. It is wiih 

-■■ ' ^L> lion I can add. thnt Dr. Richardsou himKeif gives his injirfmO' 

lo tliio theory. If this view, then, be anythhii; like an necBraio etatt- 
' i:'ni of the elicmlttiy of nature, it canflrm' nnd hnnnonlios with tho fliei, 
'i lithe fonnotiotiof ammonia U aconiinnons procesa. The ponloti wlilcli 
.iiilnlofni Hniillty >l n jclven moment does not retnain to vxerriso this nfflnt 
' ir honn or (lays, bnl its evolndon dlrerl fWnn the blood is as necessary anil 

linaons k& aet as In fermalion. Hence it posses nlnngwilh flbrhi. In 

' t'l earries tlio nbrin, as Iu lulvenr, to every part of the iNidy, to mpplf in 
'.III! "Hif ; and having porfbrmed this offlce, and satEiiflcd cvorv olherde- 
■ ,1 piS is evolved, in consequence of its ef|nnl difTlisinn, Iroin every 
li' [jce, and very btrgely, as I have herclotbre proved, from the 
111 tungs In the expired air of the breath. Theevoluiion of nm- 
I !["■ suifccc of the Hjody may bo prored by an Inlcrcsiln-'oipor- 
iiii.iii -i.M II liuppcnsnot to have fonnilapUce in Dr. Itli-hanlMin's adndr- 
aldti lift <■[ inflsave one. If a (claitE vcmel, of suitable shape, havlnj; Its Inner 
snrfiuw Just moistened wfth hydrochloric acid, be placed on any part of llie 
hodr when warm with exerdxe. and. tbettfore, in a til^bt state of porsplro- 
li-in. rviilvi'd nmmunlu will lie taken up by Ihe acid; and If eoUected Inn little 
:-:wy. Ihe hydrochlonatc may be received and aTBtalllzed by ev»i>- 
I -lip of glass for the microscope. The Name experiment maf 
irTuedon the bodies of horses and other animals. The gonnnil 
! ■ ivlilch prove tho existence iif ninmouia in breath are now too 

able Importance, as oonllrmtaK the projf of tlivic two prnjiofl it Ions — that 
Tlicre Is a vobtlle alknll ex'olvnl in t)jD lireiith, end that tUis aUuli, hnrliu' 
akrfnrarvaCiwdaiaAiliif tbaaokUtj'aritaBtatood.tovmiBimln. te-Wfik i 
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(LTilwn Uoa jirovcil Iliut In tlic csLpcriiuant pf piuslns tlio vapor of 
tluouRb blood, cuAgulalJon Is Buspunilccl by the agenry of a Talstllo 
' «ad be ban alio prov<Ml by cxp«(teiciu tbiU tbU volatile pitoc 
I ajninonia. Kow, ihc vapor ot blood k n Uren cong(ltu«nt of tfaa n 
blMIb, and Ibe vttta or fuelng tblii lalter mijor tbroii^ blood (■ p 
ritnlliir to that of tbo (bnocr. If a portloii of hlowi tie leccivod in k *l 
Bill] the Gxpin^ oir and vnporof breath, ci>llc<noil in qiuuitlly and In* 
■We nppiLratui, be i>a»M<d tbrougb it, ilio tiDfdity of tbe blood ii ntatntil 
•o long Bs tbo eipciiment Is continued; tbus ftimiahlnK ■. pmtf dTll 
,pe of a volatUe Rgent Id tbB brenth, wbicli a^eut, by dl 
' npon il, la proved to be aiDmonU. Tbis exporiment it, in nJ 
MtlBTaciory. Hod it fiiiled. Ihc whole snUiect woold Kffula bo ottveloi 
lit ancient myitcry, and wo shoald Ray with Brandt, thai the canto of « 
Illation Ib etiU uaDxplalned. TroE, we ihunld knov thai the vapor ol H 
. BuKcaln* flnidity, and that IM volatile alkali, ammonia, cnstnliu auldlQr •! 
Mdo the Used alkallci, potnchand soda, which aip proved to be 1 
Bi the cause of coagaUllon. 1(, then, the vnpor of brualb, m 
' eh&racteriad by the same volatile agent at ibe vapor of blood, fkilad Ht-jd 
t coagnlation, we must anavoldably bo liid lo the winclusloti, Ihu, ■ 
vlthiiMndln; the evidence of expcrtiiuuit In a glvon direction In Ikrardf 

nonla, there It a atlll more mbilu agency at work, oven durinK tlw avd 
tion of this alkali fmto newly-drawn blood, which is the tnio and nUm 
.CBUW of Fonicnluilon. AtnmonU, like imiaih aud bo<U, wotild Itaoi 1 
.looked upon as a mere proximate nielli in sustalninf; Haldlty, and ti»m 
IuUmi would cease to bo acknowledged aa iho final and olBcioiU olBM 
ooftgnlaiion, 



JMchamphos (mcroodcd in ebowlng that nrca Is one of the pradncMof Ife 
oxidation of alliumUioDs bodies. The aatbor oirvcti tlic decotnpoaltlnn jj 
Mlalbdiao eolutfoii ii( hypermanganale of potash. The ftbriuuof UhtMi 
and ^ulsn yield al£ii un.'a by the tome pnnx^a. From tl 
.li clear thai tbo oxidation of albumiaoui inanrrs under lui alkaline li 
jrlehU products very ditft^rent l>oui those olitalnvd a 
iDOMisof oxliUiIng muitares of puruniilenfinHiig 
l-.poiaih and sulphuric odd. — .4nn. dt Ckiaiie <l Jc I'^t 

ON TUB l-RESENCE OF < 



Dn. Odllng and Dupri.', In a commimlcnilon t« tbo BritUb AjModal) 
■lalcd (Iiut thuy hiul mmlu niorD Ibua one bundrud Dxaininntluns, by i 
TuriMy of proccsacf, and hml reeoirnizud the pretence of mpperlu 

every Insuace. InsevDmlspeelmcDsofwheatsminatidhtusan'vlMi 

eopper hod been estimated. From 100 grains of whcai-ash tlie mUicld/lJ 

obMined 251 ihoumndtha of n erain, and fh>m a ahec|i'ii liver n 

n one-half a Kmin of oiide of eojiper. The proeesa was m _ 

I tfie ropper elect rolytienlly on a platinum wire, to dlseolve In nltrtc ad^ld 

[ a>%Wle Ihuniaidnoof thuevapotuwXtoVavVj"- ' '* 
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t vriter !d the Korth Brilifli A-jricyilurisC mtkos Ihe followtni; 

a tlia Bubjsclof soil STUlyKis: 

a MUtlfse n toil, and ilelemiino rrom Ibn rcfoltii Iho dtgroe at Itm >br' 

■t lu ndiipiaiioii to panlculnr nops, ims one of ilie problems plNccd 

' B 1^001111(111 chcmlBr, and Cram iu solniion lbs ercatcst utruiM- 

9 ai^onltiirc wi]reiuitidpate<1. Jtgel Ikrit rrptclaliim) Lire nal inn nal- 

Is ba considered us a, mailer of dnrprtHi. The proinvis of our 

e. In placF or Blmplifyhig, lias conplirnKHl Ili<i qnetllon, and bM 

U the ttortlllly and Inftnility of a mil is dependent upon a tariefftif 

ncM.ofwhldillJ'cbemlcaJconipoaidoniii'nilyiMF. Iiutanoa esfet 

Aid tnneniu'sa or a xttl can be distinctly intci'd in the duQi'leorf of 

orothCTorihc nocnBoryelementsiif plitai-llfc; but in otlicr«aH«, 

t fcrtila soil may pn«ciit an almost prrftsci slmflatity in 

n, and ranialn all th« elemmts nqalred by plants In |in>porlloni 

m|ily Huffldfint for iholr bvnl-diy |.TOwtIi, Thu difSciillf Qf 

ft tbaae fiu-ts (laa bwn Inrrcaseil, jnst lu proportion as soil an^jwa 

'D miimTt; Tor ihcir icndmry biia been to ibow that dM 

n wtileh Innmiltty U due to the lAimtr of any of tbe eMraStl 

(BoTtllG plants an companitlvuly rare, tind that qnantftin irUdt 

m OTerlnok: as totally nnlmporCDnl, mar be amply eufflrlent ftir 

b teijnlrod. One-tenth of a por ccni. of poinsb, MKln, nr pbo*ph<nic 

r appear a ignaniiiy m smnll that tha irbomlsi m[c;ht be JusiMed la 

Ig ll, and yet a toll conluininf; thviie qaantities is mpable of aflbnl- 

hoidml nyifilyof theso elements to miaii/ ijmrr'ilioia tif pl/KOMt txA, 

hstandlng this, Ibcro are soils eonloJulng b mneb larger qnanthy of 

<£0 BDb^lBDFC*, wbk'li, ff liot absolntuly barren, are only capable of atlp- 

rtJHB ■ very eranty vpgutatlon. These fnrts have rendered II obrJom 

u it 1« not merely tbo proscnce, but the ocecsslbilily, so to speak, of the 

ii^ittiienM of n xotl that moitt be determined; and when the diemiM, In 

lillon lu the i-xni-t proportion of these inlnnto ipiniililio, 13 rcqnlrad to 

"•-(tain the variong fonmi of combbiatloa In which tbcy exist, it is natnml 

II ho should show little disposition to enter upon a braneli of investigation 

inch cumplexit}', and whleli, in tbe present state of om knoirlodne, Ig 

• \\'-\r, i^ivu only ne^tlre results. 

■ I (hi- thffli rillies of thin Inreetiitation have been so (^ily recognixed by 
^l.'. rli:>r bi- ban prononneed it imptmUik lo anlvo HI a sailafbetory knowl- 
^.- III Till' 'iiinponition of tbe «oil, anil lit suitableness Ibr particular crops. 
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The folloKing is an aktroct of a paper on the Bbove subject, presenwd 
IQ the 111 iiit^h AMiodatlon. I8S8, by Meters. Lawes & Glilicrt : 

Ibi: lUjiNunaiaiul, In corauieDeuineiit, Uiiii iliuy hod, at a fonnor in««tlng 
of tbe A— in union, unuounccd, Uiai ibe oinouni of nl[ro[»'n yleiilvil prracie 
r-T aiuiuiii, ill dllRjreut crops, even when uuma;nurud, wiu cuiukiembly 
I >'>Hd llutl annuully I'unilui,' ilown. In the flinii orHinnionbi anil uilrie aeld, 
I the ycl mensurol and nnalynod aqiiroiu iIuimmIij from llie atrnntpbcra. 
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iiitroiluction lo llio record of Uio rwnlts wonid olivimi-U in. in iUiii-iriii' 

reft-reiiM lo dlwct vxin'rlnn-nt, (tnH whiih li»il Ixin ■ 

KgunltiiK (lis yivXA t>T iillr(%cn la our dilTcrcni crop^. 

dctennincil ihc niinuoj produce of nluvsea vvc u^i . 

tnps, whkb wmc napwcllrely ktowd, for miiiiy jca r. i 

Mnic'land; uoiiidy, whost, rmrtcca yean; barley, iiix !*™i^; iniiiduw 

three yvjim; I'lovrr hay, th^ ycnra ont oT four; Ixvuu, olovni jrwij 

turnip*, debt jeun. lu Ilio niiuadiy of the lasUuii'ua rETetrail !«, ItoJ 

□rolirupiD liail bevn ciitltiuili-d, UiLli for tliu vnp grown niihonl nMH 

«ny kfn<l> H'ld ''or (liBt wiih ]>urvly uiuural manure, — UiBt b.vxuludbn 

I Miifldol supply of uitroKcu. It ww tin ot^jvct *>( Un |>niit<nl cvimMi 

I Bon Id (fi\-c • Bomntory vkw of liouiv of ilu: fiUito tlina bruuisht K II 

[ Bnuiiuiil I'lgrcr were bIjowu to yield wi-eral tiiacsiuiiiui'h nltragcnptc 

I u.wb«al or liorky. Yvt the gruwtli uf die Icguiniuoui cixipc, carnitine 

I mucbnitroscnuihcydid, VBaMUIoncoTibebcsl prciwntkiiufiirlbavi 

L of whMti trblUt ndlow (nninipwtHnt vffvclof whicli vw the hcmsbIi 

I iHthfii lli« soil of iliu avnllitblo iiitro(;<]n of t«u ;-uut» Intu oim), and *! 

I nlliDKeilou* uinnuraH, Iiail cacb muvb the Hunv effect In inrmajtlog Ibfl 

\ doea of tlio ccmtl crops. Oilier cxpcriincuial rcsolti wciv aA<Xat9i,W 

I miutrared tho Ihci, Hut fomr ycon of wliuni, >]teniaieil wjUi lUlow, 

1'. alrtni ft9 much ullrop«ii In o%ht yvnm aa ol^-hl crops of whwl puwa 

[ MrtidvcTy. Aijaln, ttnr cropn of wlicW, Krmvn In nlicrniiiinii wiili lir 

I had givca nearly Ibo came amount of iiUrogcn [ler iu-'> .i- i!i< r' <.r . 

I iKlWn In lUlnniHtion witb dllowi coawqnriilly, al»> im 

[ n the olKht crupa of wlioat Eiown ci)ii>ocnilvi<1y. In iii< .1 

I tlon witb hoana, ibcrefore, tbn wbole of Ihe ullrojcvii ■■>'■--'- i- 

' tkenadTni wna over and above Ibai which wm olituim-'l, liioini; il>.i • 
Beria* of yniirH, lu wbcnt abnc, — vhelhcr It wan giuvin muMcmll 
or In «l[onintion with fkllow. Interestint; quMtbnu nruw, tbcreftmvi 
the vaiying sourrca, or puwurs or apcomubitloii, of nitrogen. In lb* Mi 
oops M> chumciorkllcally dUferlng Crom one another u iImmi abovo hA 
10. It had beun Ibuiid tbut iha UgunUnou* crops, which yielded In 1 
pdoducn siu-h a eomlwrHllvcly large amomil of nitrogen o'et a glTcBl 
of Iiuid, were not epcrlutly licaefltcd by the dinvt »pplii.'Biion of Ibel 
purely iiiirosi^noua innnurt*. Tlic cetenl cropi". ou iha otliur bMiil« wl 
nvomgn yii^lil ur allronirn, uudor tbe Bams circuiuslaniiM, wan rompnntf 
«i anioll, wfTK very niiicb increased by tho n»o of direct nlmigcaaii* 
iiiirw. But It wn* fimiid ihiii, over a scries of years, only nbont ftanMH 
of the iiliiu^i'ii atinunlly supplied in inanuru for wlicU or biitlvy til 
, Jurm of animonlH suit* or rUtrutes), wore recovered lu t!iu immcalbtv lurti 
I of crop. Was any coniidemblo proportion of the nnrBcoTcn-d umiiuiA 
t ilraliwd nwBynnd lout? Wna the Bupplkni nlinjgvnoiis compouod tnn» 
I formed In ttio soli, uud nitrogen, in Bomu form, ovaporal«d? I>ld a poriiaB 
> ivmitln In aomc fixed uid imnvimable itaio of comblnnUon In Ihr "'II! 
Wa* UDmonlo, ot free niirogun, idveii off during Iho growth of ili.' 1-I41.1 } 
Or.bow far wai tliorc BnnnniromblodlatrllHiiioii,«iulilAtuof otntliinuiiDn. 
iriltaln tile aoU, of Ilia iiltrogcnona maitcm applied dlrwtly for tlic o-n'al 
craps, — Iho'W. Kurb ns tho lepimluou^ cropa, which atalmlUted ■■■' mw h 
' ""o™. ^"tbiTiiigwliii grwuor hciliiy, ami frmnadrnV-Toiii unafi ..: 
I ItwvluKaaulIlcicntMviillutihi nitrotnnou* roliluH witlitn thenuiK<- "1 ' 
I tkm ot a inceccdins ccrwil wopT Tlioe (vuiutiuua.unans; oiu.i 1 
plWit ■irillltUII inC«W taHlnT0to«4>tWg,tt«&lMBMairtVll^WM.^'at\-iw.«ial> 
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rif iho mo«i pmmlncnt of lUnTcaltuml fact* could bo satbfndoriljf explaineii. 
'^"inpiujn^ the nmoimt of niirogcn ylcldnl In ihe ditfi^root cropi, when 
_'-jiin wilUout nitnigeiions modcr, na almve refcrred lo, with Oio amount 
: illlBi! In the inciuuml iiiiucoiis deposits, us nniriionlii inJ nlu-le suM, It 
irii^nr.ii inliLne iho avomsp! nauli of tbo aualvscs of tluie yeuTB' rain, tint 

i>- yicldtid oonslderubtf mora, and some Tory mncb more, Ihnn m 

'. lo Iho «oil. The same was the cai« when sevoral of iho crops 

iwn in an ordinnry rotation with one nnolhcr, bat without mu- 

' i;rli two or ihrevsQcceeiiiTe connoB. Was tbij observed exrcs* in 
lb" vi.l.l uvcr the yet measured Gourcea nt all mnteriolly due merely to 
Milianiilion of proTionsly accnmolatcd nitrogenous compound within the 
MM? Wits itprobniiiy attribatoble eiiielly to the abnorption of ammonia oi 
abrie niid. from the air, by rhc plant ItBcif. or by the soil? Wai Ihcro nlif 
nvtablc fnnuBClou Of amaionla or ullric acid tVom the Free nitrogen of th( 
Uiiiotpb'.'re? Or did planes generally, or some in pactlmhir, assimilate this 
ttnj iiiiin£rn? Ju already intimated, some of tlio points whicii had bcon 
aUnd«d t« were at the present time nnder Investlmllon. Others, ll might ba 
hopwl, wunlil receive elucidation in the course of time. There, of course, 
-UU remained Ihe wider qncstions of the original source, and of the dlstrihu- 
liun and circolatJon of comblnetl nitrogen in ilie soil. In animn! and vegoto- 
I'll.- liA) on the earth's surface, and in Ihe atmosphere aliove It. 



Bnwml yean ni!o Gonrsingault demonfltrnted. In the clearest way. that 

Ittt* tte tncapubie of astlmllutlag the fico nltro^^u of the utmosphere. 

in|)cr communicated to the French Academy of Scl- 

^beataoired ihnt nitrates eminenlly fitvor vegetath>n. He novr shows, 

latre Gxperlmentfi — 
k Tllat (lie amount, even of ternary vegetable matter, prodnced by a 
ondR ■bsolutely upon the supply of assimilable nitrogen (nmmonhi 
w). A plant, sncb as a snndower, with a rather large seed, may 
B • Mrfl of recently ealdued brick, walored with pure water, aotaiu 
il:M MHBplere lineif by a blossom; bnl it will only have trebled orquad- 
rilbeMnounlof vegetable matter It had to begin with in the seed. In 
Its, the seeds welghiuK 0'Iti7 (:mmme». In three months of veg- 
■ flMined pInutB, which, when diied, weighed only frSOa grammra, — k 
knwn ttuui trebling tbelr welfihl. The carbon they hud acqnired IVoin 
' iDposillon of carbonic aeid of tho uir was only 0'114 grammes; Ihfl 
■ tlioy bad assimilated from the air In three niontlis was only lyWtS 

le of lime, alkaline salts, and earthy matters, lndlnpcn«able lo 
ititulion of plants, exert no Bpprecinblo action upon vegeUUhm, 
pl'vhen aemmpanlud by matters cBpablv of furnishing assimilable at- 
. ' Tw» plants >ir the same kind, grown und«T the some eondltloni aa 
tk htti with the perf^ily si«Hlc sOll nileifuately supplied with phosphate 
•^ofltali, In the Ibrm of bicarbonate of poiaoh, and sllcx, from the 
ted in oni)- 0'4il9 srammc* of dried vegpHiWe ninttvr, 
bt wslghiiit-'O'lingrainnuw; uni! bud awjiiircd only r " 
a beyond what wna in ihe seeds. 
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with phniphate Of lime nod silicate of potub.roriDt neon 

■afflcci tbt the fall deTclopmcut of vejfelalkjH. VAraUd 
nitrate in pla« of biciu-boniuo of poiasb, resalit-J In the rtgoi 
Ihu eonflowGr plants, nod Ihc fonnalion of H"HS gmtil of _ 
bom seeds wcigbin^, as before, only O'ltn. This 3I'1I1 gtnm» 
cubia matter, produced in ibm) monibs of vvgetMhm, nititolmd 
carbon, derived trt>m ibe curbonic acid of Ihu air, mii 0-1606 graiiu of n 
geii. Tbe 1'4 gninu of nlintta of poiush appilod to the soli, nmtd 
B-l'XS pnuR of nlmigeti, loaTiiig n linlnnce of O-OOOS, ncnri; All of wl 
vraa fbnnd, nnappropriBtHl, !ti iho soil. 

Finally, Botusiiiimull made a neat series of comparaCire 
Inlroducinif into culdnDd nund tto »ame amonni of pliOKphnre of 
carbonate arpolmh, bnl dllTercnt proportions ofiiiimte ofcoila, or, la ( 
words, of aulmllablo nitrogen, and watering with vrater IH-e from auiou 
bat contaltdni! a qnniwr of Its volume of carbonic lu'id. The soli dii 
Bmoni; ftinr pols, ciu*h liaTlng two seeds of nuuflowur [If. 
the spedoii aaeii In all ihu experiments); the pot 

Ro. IreedredDfDitnili'nfwidB, 0-00 gnr 



: of new vcgouble matter, 



In Ko, 3. Ro little rv tbrcc milligrams of asalmllablo ultmecD fntmda 
Into [lie toil enabled tbe pliint to double tlie aiDoiml of organic inanar. '. 
proportion of ibo naight of the sccdfi to tbat of the plant (Onnnl wna, la- 



in tlocnsc did the nitrogen acquired by the plant bkccciI ihutorUta nil 
added to Ihc soil. 

In Uic eKperiraents where no nitrate trat ndd«l to the soil, the two or 
three milllerams of nitrogen arijiiirwl by llie planM during 'bwe muntlia irf 
TCfwiation, came, In all probability, from ammonloml vufiKn. :li,>1 n'.uiin 
exlttlng or fomied In tlio nltnoBplicrc. ToMlablislj f, 
plngault orrajigeil an npparatut which duleeted ib< 
nitmtea. And, in cxposlnj; id tlio air SDO grams <it 
hod ten i^ins of oxalic acid tnixcd wtih ii, in • ghi-~ 

Muflu^ie^iunl to ilint of oneofrhv flower'PotBii9nl in iiiL 

Iha (and took n-n013 grnnis of nitrugen (Voiii Ihe air, ul' uluili u i>^i uj- 
ccnolnly ammonia. 
Tiio ol|ji.Ti of the rcMowhw, ot "tViVix 



■ I iHitnt. in one hiclJin of eultJTaied grDonil, one of nionilotr, ono of llio 

if-i «ill. ami in one wefre of river or BprloKwnwr, Tliu qunnUty Jn tbo 

il Ttr... Ill' coane, ftmn.l to viiry oxirumPly with tlic cttrtnitfl of wet or 

Gmvlpti iciit, higlily mnnaruJ over)' aoturan, cuDbiinM], ou 

1 ii^'imt, ISM, after foiivtoen dry iiud vfann OuyB, aiO-5 gmmfof 

'"i-lHreof Bull. On Iho 29th of tho niontli, after (wcnlfrftlDf 

■iiifiliUHilliy mntttlneJ oiily 13 gmras of nitre. Tlio grcuwr pan 

•i.lveil oui of (bo giipi^rfidii! toll. 

. iiTiL-naof mrcctfoa. In a atixo of nature, fumlsbed no ludlM- 

■ -; arhore Bnve(>7nnil3*27((ranigornitro to IhcraTrie raetw. 

■; momlows anil pusiurw uffordwl from 1 to 11 graniB of iillni 

menr;. SInetcoo Fpedmens of good pnlllvnieil land gave, 

.1. aoni^; olbcn, Ttom OS to 133; the ritbrr ones, ftxint 10'4lu 

. liillo*, of exceptional richnesB, an mtn'h as 108 grams of Dlttt 

iiii'tje. To ctiolutiur, much calcareoiu! nioitur haj tvcu oddad- 

1 1 I' Q conscrvatorj". ttom which llio uilnues would iiul Ihi wnwiiod 

'. ,iy Ti> i-.uas, cootoincd SO, or IGl, and eomo rathur deep aoil ISS grama Of 

i.irrcljiilie cubic metre, 

I'ho Bourcen of tho nitre arc not difflciilt to understand nhen we reflect 

111 a iBauurOiI BoU, esiM.tiiUly s calcareous one, is Jnsl in thccondltlonof an 

rtincial nitro-bcd. Tho ultimate residt of tho decomposition of ordlnaiy 

MiLiiaro lit a (oslduiun of nlkallno anil earthy salts, photpliMes, and nltnuca; 

T'.k latter, witli tho ammonia, fhmlBhing the assimilable nitrotieii, aU-Ds«en. 

:l lo pnnliictira vugetatioil. In Incorpomting with the SOU undoconpomd 

. '' ^xl or tho iriUmato resnlta of tlio docooi position, loaa loM bi nf- 

.' iilontciMlniljua washing ont therormednitnuea. 

' inatlcts wasliod ont of tlio soil aro to bo songbt In tlie intt«r> 

|iriiig water, therefore, act aa manure by tha silox and alkali, 

• - iiMtlor, und ilm nitrates which tboy hold. The spring wtiton 

))uL,K3t III naru of those exiunlntKl cnntatncd from i)-Kl lo 0-14 mllUgnuu 

«f niiD tiihu iUrei ilii> richer ouen from 11 to !4 grams in tlie cnbic mem. 

Ah to ritcr vramr: llie Vesle. In Champaeno, held 11 grams, tho Sdn^ U 

l'irL~, '' ;.T7Niis Uie cable metro. Tlieso were iliu ridiOBt. Tlio B«iiw,at 

■■• ■ on to the ncn, in times of low water, S8,000 kUogmna, to 

_!i water, 101,000 kllograma of nitre, every twenty-four hoon. 

">ii° amounts of nlire most bo carried into the sua by tho Hl»- 

' Vinaion. snd by cvoiy great continental river; and how adjre, 

iinii {ill .mllnury conception, must the proccBs of nlldlicntton bo over all 

::,•■ lund; and how vast the Bnp|i1y of lusimilablo nitrogen for tbu its« of ttu) 

I'^^i'lationl — Sffinmn'* Jbvmal. 

OS THE ABSOKBENT POWER OF SOILS. 
At n rcrrnl meeting of ilio London Chemieol Society, a paper IVom Uebiic 
" i> mui. oil tho alsoHicnl powers of soila, lu which he mainlalueil thai tho 
'-i:.*ii'li« of plant*. In obtaining their supply of saline matter, did not act 
...,..!.. 'iti-i-irpijou, but exerted a real deeomposiii); at'iion upon renaln 
' iirTipoUDiU which the saline matter formed with the insoJaUo 
11 thesoil. 
1. 'OMPosmos OF vARiors ruoarnATES of ijmf. 
M !i riNiiii mwliiig of llie Boitoii Society of Sulurul History, Ur, A. A, 
n, rviiortlng prugvw ta «x^Ami£UU t&udAa&avi. 
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pdinls 111 niQuectlon Willi llic ('i-impo«lUDil.or lliu »«rti'ii« i>!iii-iili.i 
pr»«oodUiR TTom ebnnees diirliii; rlrriijr. lie linil nnir>i 
cateiu, itiurtlin ei>-('allcd iHino pliiKpluUe of lime, i: 

Mrthjpurtuf llio"plicjsphiitir gnwHM," orlln'itumi 

tn ptvtuiii-a or lUscaylu^ m-|>itii<c mutler, litul lost Oni-. t . 
ImlB oT the Uroelmnc — lenving a niotiolwsic phm-plinTi'. In 
Mtlmv, thia lime diuippMred i>y eotnllon, while the jtppaniiilly it 
pboaphale remained. 

Dmu deemed Important, &t tbls bU^ of tliu lnTeeli::iiiii.ii>, L 
ehmngw wbicti tbe lione phospbaio bad snirorctl io iln i 
muter, rosulljng In itie proditi^UoD of Perarinn ^[naiio. 
an tWcoliar. AnnlinioBof kntimlwroCeumpIcs, fnini ii< 
turn proved tlint In evury com the lime of the boiii.' |> . 

ftecoma enipigcd with other Adds; the oxulio add iHiu^ ^. 

iVOWwAil add prewsni; while the pIioEphoilc ncid tlisuuKiitfuU, luu> aulmt, 
UDBumls and othtr buses (biioil in the man. TblN rbMi-e of OMOJ/Qilll 
•IB, tibt iKtne phoipliate, uDdor entirely differeat condlilonii ofexpoMaHi 
taMrminR, >pnn from Iho addltloual evidence it mttonb «/ a natmrntf^ 
:1KalnltamiKiiiliimiffAe fii-tuflcfiAoifikifri, wilhont the prewneaof abimtii 
«rw>tar. In this new ease. It ta trne, ibo plio?p1ioric ndd (lod* oUMrM 
to oombino with ; while in thoae betbto reportiit it nsnalnn In lanper ]in| 
tlon with the lime and water ontf. It l» (^ncrnlly believed thu Piravf 
■nd Blmllnr guntiw a^e alkaline in cotwtllnlioii, ttoa the flicl tliu onteB 
of aminnnia i? readily fonaed (torn thcnt. PirrlVct Biunplos am, bunt 
klv.'vys In the adit stale notnnLlly, luid a lorge part of tlie lOhriOv feafl 
consists of salts of the voladic, oily ncida and ammonia: rnrbonieoddM 
mrely fotmd, nnlesn as part of calraroons matter, acddently protont. - 1 
fhrt ectnlillshm a resemMnnre whlcb was uncxpi-cled, bi<lw(ieo tin pr«4 
femin mwlea of deronipoBltion of organio niattorj nno lu ptawlICi 
ahundimi^c of wuteri Iho other, where mere moisture and daatTini; ocp 
remoliit ore abundant. 

Another eonnenf experimenting hn!i been pnrtood on IhU itil^Mtef U 
deeampwltion, whleh had been nUiidcd to bvlbre, and thi; nwnlla M< 
nOK eeDemt intcnwt, ns they nffbFt pliysluloj^ieal cnn<'1i»<!ini)>. GbMM 
iptifilologlita, witli hardly an exi^eption, considur the earthy pan of M 
aa ctunpucd of irlbnsic phosphate of lime, bl-biule pliOEvphalo of iiw^Wi 
eatbouate of lime, and Miioiicic of cBkinm ; slkallne siUla befns MCadoii 
pKMnt. This miMnre of enrthy bodjca, rarely definite, is nilijeet'lo ff 
raifaiiona of pmportlons in disease, and it is m lo<wi4y rnnneMnl «ni) 
canilaKe, that absorption and depositloD take place, without derangtoM 
Titnl functiona. ■ 

On luokini; ovvr the evidence supporting this important condiialonaMI 
Hir]irlsed to find tliai It fs all derived fMm two courses of analytical lat" 

lAt. Uurvfally tlvansed and ftvsh Itones are treated by mMtM Of 411 
adds, ftn- the solniinn of the earthy uilts, It-aving the enrtilaga In oMI^f 
ounml Ibrm. Carbonic add is usually determined In ttdi opwaHo^'l 
tin phosphorlo arid and bases Ibrm the solution; the add* aad haftM 
apportion !.■■ I liy rolriilnllon, "^ 

Bnnei whleh liaiu bwn waHhMl, and n^liuNvl to enam puwJtl 
h tvro pontart nf air. until ihe on;nnlr part of ihe nannini 
the mnnliilng atU la tlwiv ut«^'S1c& tar aidiU and baaca, aUH 
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1( ""T .-Jin-Ailly iiialuf ili« uiiUyllcBj cxpei-innrnla, on cxiU'llj- ihe mmo 

: r- <ii iionu, liir hoih then- methatii, wn du not arriva Hi roirvftpond- 

Liiil iiwIU tlina npiwitr, tbiii ndUiur of tlimu conrsoBTrill beui 

- ilu» piut of tbo sultini:t wUl be prcMinlcd to tho Soriety in 

•u-.U the aviilnncc. il 010; bo Tvimtrkod now, Ihnl tho kind of 

-iicb nstiltB uffurd, 1« liku that we olitaiti rtBpectlng tho Hlla 

I :<et>)>t« pnidnfUouB, when wo iinalyiH) tliclr asbcB, iitsWad of 

. . : irioli tn llio tissues nnil cell wnlln. 

I IKC9 of osaraiis litauo which hnvebrcamndeelnre mr cominu- 

: t— Soeitty, thii simple pruccu of deoompasitlon In vtacwr luu 

^ I In KiipUcatloii. Ai befora obacrvud, tbu buoca readily impoit 

l':in to this Baid, Iwth hofora lutd oiltr tho cartJIi^ boeosMf 

tiiu act of docomiKMloK into Aimplur fonns of mftticr. Thiu 

i;li^ bmu acvonledwlth thow uf eariiur trimli, ihuwing thU In 

iip^vi'iiri rivsne, h*-Afufc phosphate of lima may exist, and thut tho pn»~ 

'ilo of muno-lHulc phOAph«te to Dot itiCDiubiiint with a noQU'ul condition lA 

: i>i' tlsHiM. It ranmiTu to b« provod that protein, as wdU bb water, mar kC 

■ a ninstlruciuniil oloiiwnt citnlTuient to a biuo, iu oonuDGtloa wlih lima, to 

^^u doublo phooplintct ; and wo nhnll then have a simple and uirulstant 

.[•lonBtlun uf Iho fnct of the exislunm of mnno iiud bl'bulc phosphitiei, 

' < now found ia tlis Bccrctlona both hoidthy and morbid. 

(IN THE EVOLUTION OF AMHONIA FItOU VOLCANOES. 

Dr. Daobcny. in a recent commnnication to Iho London Guoloi^c&I Sool- 

I . on tho nboTe Buluccl, referreil to the cxislenco of a cbcmlcul QampoiinS 

: M'iLiiiiiHi wiib nltm^Kn, known Crara tho rofourchcs of Wuhler iwd Kom; 

! luE [|s Ixinringon one part of the tbuory "f <oIciini>ca — namvly. 

L iifaromoniii, and the consctiuciit proecnco ofammonlacal aalis 

lirudnctB of their operations, lie then cutnuciitod ou lboli)r< 

n iilytiiif^'sWil by Bkchoff and Bnnscn, to uc^Diiat forCUe *0l- 

Riiii^' 1 lui'iion of nmmonin — viz., 1st, the decomposition of cart)Oitaceoaa 

w otttvi' ur^anic sntialnoccs ; 2udly, the couTcrsion, by the but lava oveMlow- 

iii£ lit<- bi'rbnj-e, of the Ditrotwnlzed matter present iu the latlor into amilll>> 

uiii, ^v.A s\iM I'omUoiLtloa of tbld with the mariutlc oHd Id tho Istv, glTlug 

-utilimatioD of sal-ammoniac. To both of tbosa hypotheses ItM 

I t oat serions objections, lie bud himself propgaoil to acooottl 

:iiu of ammoola In volcanic onlbursM by HssuminK tlitit tba 

1 1 1 ii^cD, although iDcupobio of combbilng vith Diirogea twdv 

-urss, mijjht nnil« irith it under that oxcrclacd upon It In ili« 

' tonh; and he still bcbevcs this idea to be worthy of confld- 

■ ■'-h, perhaps. It la Impracticable to secure by «x|ierinieiit tho 

1.1 <i'.3Sar7 fur tho chemical union of these two (pises. Tbo aOo- 

. V, liich cortnin metals poiscas for nllro|!;en, seems 10 alford IBon 

: - uii which to build a theory respecting the proiluetton of tm- 

.iinim hus bven found, by MM. Wuhlur and St. Clalrs Ocvl%tO 

. ' 11 thim tbu air ; and tlia anion of heatoil titanic acid irith nl- 

i'i><: u nltrlile of the mvtnll lakes place, ln<lKKl, witli so mncli 

u'i'iiiimti] Uclit null heal; luiil thna constitutes n cenuino cue of 

111 which nitrogen, and nut oxyBen, acts as the suppurtcr. Al- 

iiiin li evidently present to some extent In moat volcanoaa, Uia 

■i ili^attd to mnk tlutC it Ktxnud* niabinAi3W WSWMW^ 
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tha IftTfTo (iiinnliilLii uf fal-aninianliicUiBi Bf ' ■ - ■" • ■ 

Drpwe liy iiimlii'')" ihnt jiroliaH}' out only t ■ ■ 
iron, mill ]iroljul>ly even hyilroBm.inny piiin: 
inlirlor or ilic jil"'"'. unclM condition* oi' . 
atimns likely in niuiliiy ihp naltire uf tliv^v - < 

tm. Ill a jKialscrtpl the ftnlhoradreniil m lin nmnly ,1 
' itiMX boron, liko titanlnm, has the property of cumliluins lUncHj' i«nh-4 

]f Ibc nir, Bud tbiil the compound which it fonna wtlh It •! 

I iiropmty of erolrlne ununonia tmdor Iho lutliumeo oT the •! 
hydnUce. 

0^ TQE CQEMISTIIY (IF TOE riiLHTCTAL E.\KTU. 

Tlio priioltlvE nicks wliith nilud so Iwf^ a pluw In iJic K<^lu| 
L of Ilta last ccntniy, an iiow bcine rnrgoCtcn. Wc huvo l&unml ^ 
I ttt vtsibla portions of tbi» oonh'* cnut nns wade up of acallini 
\ of Kllll older TockB, wlitcli wrro ae vnried in thulr chanulEr w 

Tho prinieTid Rntistmnmi liaa thui mnsuntly recwtadff 
^■iidoiiK.iuidvroarolod to thccondnsion ihnt mechanli^ w 
I IohI cMuUlIons Bimihir W those of iht- pTCBOot cpoi^li piwidod over il 
p-Moouf IhomoRlDniient ro<-kgknou-n, 

II nlthoiigh the rnnWi-iii priata of the Hdlimenlarr RH.Iu hni Id 
r boM) bitrlud iMncDtli ita own mini, in natnre oTTera ni 
-oowldtinitioa to the cliemicul geologist. IT vrc ndmil tho ipioooa d 
Iboearth, wemnyoblnln aconreptinn of thu nalureof the onee Uqtfd |j 
•sd of jta ntmoaphcre, liy mppnuing the now exiMiDK iaatt«n of II 
U and miTDiindini; Hnids to bo nuidc to rcSrt upon one ta 

n IntpnHo heat. Tho quart* wonid demmiiMc it 
B with the pn)du''tluii of silicate and the liberalloa ot o 
[ vhoM Toluiau voutd lie rorther aa^BnlcI liy Ihe c 
I mlnmiJ caibon at Ibo expense of the ntmofphcrlc oxygen. 

m qiuni and thu chloride of itio sen, in ihc preMnco of tuim 
I mold nwiilt In Hie n^nuttUon of allioUes uiul liydrovhlorlc n 
['.AHpIinr would IlkcwlBo bo llhcratcd at « volatile odd. 

From ihrae rcSc tlont (hero would raenlt on the one liand n 
li'oiiloi^ooustnndsoftlllentes of alumina and nikallc*, wlih RlllnUMOffll 
EnwsiMlaandlron,!! tii]xinrcprol)iLhlyiMcmblinKdoleritv,whlI*ll 
I Jlbtn would Ih- miidu np of watery vapor, nitrogen, n probablo (t 
I MtTgon, with cArbonlL', anlphuric and hydrochloric ncids, lepreuntlnx il 
ca^n, anlphnr, nnd chlorine of the globe. 
When thHcooltngorthcgtobohnd eo fhr adv*ni«il an to allow of 11 
[ tifltallon of wnlor ftam this dense atmotphi:r<^, it wouid dc«i.'cni1 aa ■ 
I'MDi which attacking, at an eluvated tompomrara, tho nllicBtca, wool 
r i1m to rhlorida of catdnm, TuaKneatuin nnd ecKlinm. mingled wiUi «i 
^ tt Umm basca. The llberutral allien would iimbably geparato ilnrtaf I 
coebngof tho heated watcm in (lie (bnn of qnara, 
The (uliseqncni doromposllloii of the expoani ponion nf tti? 
k etttBwouidrpsnlt iniheconvt-mlonof IB ftJilBpnrlno iv ..>ir.- ..-• 
f BlkalEne «!Iicnio, wlilcb, di'^omposed Ify uxcch of •■ n ' 
»pa M a tiiriirljonntu i whure. ilPMi'n ] .. . 
tyonM ttive rise to chloriA of Mnttiwo «nA Wi-wrt>ijTvM' 
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Tbe coibanatas ot lime luid mugnctla eel fr 
priiuiilTD rock, would nUo £ci to ni 
the irceaa, nud iiulp la Ux Id mliiurul uiusca Uie cftr- 
t tbn Btuospliciv. 

we much lite carbomferouii period of tlie au-lli'e lililory, wbcn k 

fgotnlioo compteted the noric of puiifi-in^ llie nlmospbcl^, bj 

Brun^ian long fllnce sagjrcsicd, the remBlnlDg okccss of 

D rarboQ and oxjgeD gtw, thna preparing ttiu &ir ftir llle 

wuio-bloodnl animals. 

fa^potheaii I think we get a clonr conccpUon of the ^Deration 

~ lioiDOKoneoiu mitsi of the quanzoso, ar^llncpous nnil oUca- 

whltrh make up the balk of the stmtiflud rouk 9, and we obtain 

' tlmo a uoUuii of itie ori^^In of the ealluu coaetitueotd of tha «vs. 

Bant, Om. to SllUman'a Jbui'nal. 

EFFECTS OF CARBUIiETTED HYDROtlEN OS I'tjlSTS. 
• Mcent prooncdingB of the PtillailclpLin Aciidoinj contain a dotallwl 
'thif elRwisof parbart'tled liydrotfongaa onncqllceiionorosoUc 
rpcrimund iu au exCcnaiTo j;Tvo<<huu8u in Fhlliulelpliia, tbrtHtgh 
n of the eitr " nialui " and Iha con«oqui>nC leakage of a largB 
!U. Aa a goueral tt^ult of tlio aci^mnlstlon of gue, a raUedJOD 
mniberiii; near three tliousaiid, wag almiHt cnEireif ruined. TiM 
in luaT did not anifer, nor did k row of maple trtw ImtniKU' 
ihe lenic; the injiuy Bustaloed being cntin^j throiiirh tbeir breMli- 
Tlia effect produrcd uiion the plants in detailed ui length, & 
DMaloiciio borng glrcD, with mnarks npon cacb. In tlii* liU It 
Uiat the t^nund Bympath; known to exist between the gfia- 
I unie narund onloi extends to the artloa of thin dclelerioiu >iU>- 
Mt Uiem. The beaattOil Amnnliacia were ro keenl; amaltire to the 
il even Inr^o old specimens were stripped at once. The itngo «u 
1th the loaTW, niid onLn^PS and lemons In all Btu)^ of growth, 
Jiut fbrmcd lo lliat fnllj matured. The trees, by oirefnl pninltig 
ng, were somewhat reaiored. OmttlSa were in ihe (till glory ef 
loot one hnndrvd and twenty varieties. Not a leaf, bad, llowdr, 
Kmaiocd npon the Inrgcat and finest plunU; and at (he slight- 
) lenves fell off in sbowars. 

25- 
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EECEKT rnOGRESS OF OEOLOCY. 

Tbb ftiUowinrr is an abslrart of kn wJdreec ^vuu batore tht G 
I SwnioD or tbe Uritieh AsBociaUoa, Tor 1S38, ul tlie oponlug a««k>D, lajT'l 
I ClinliraiiD, Prof. W. Hepklna: 

Tbo cxiKlencc of mammolUm Illb, in ita curlier otngie, o 
F ifOz planet, the condldon of Its Bxislcim, uiil the pcrlixl of ill lain 
1 Imm nlwflf IT flrniisbcd quesHaiia of ibe hteliesi |ihl]oM>plilnil w t 
\ iMlc<>ntolOKi<»1 Interest. Yon will be awitro thai lone ffMloglMt 

r diseovcry of manimBllui remuDS, In fbimallonB pnxeOtaU m 
tlorica, OS a. Fnth Indictiitioii of Ihe pRihnl>hi exltlenee of ImuhmI 
L<ln Iboto Mrller pcrlcKli In whlcb no positive proof of Ilioir existcnea b»j3 
VlMen obtidnAl: wbllc othon rcKarrl sncb lUspovurlcs onljiu Ivailtnit w lad 
■.ultimate Unit, n-bjrh will horeancr deflno a iwrioii of tbc btinaltntfo^^ 
10 enrffico of the enrtb, long pmiicrior to iluii i>f iTn Sr-i I 
n of animal liib. Bo thiit oi It any, cvcr.v n 
F'flimer existence of this hij'licst claieof Bnimnlflinii--i 
figoologlcid inlcrast. An ImporWDt dlscoTory of this i.: 
PiMila, piltici pally b; ilio pctscvcHng en^ons of Ur. I 
r''lBetad, In the Purhcrk beds, n conatdorable number of i 
The whole of thetn are, I belloTe, tn IliK 
I, for Ihe deiennhiatlon of their ipntcrlc and«pceiflc characHts; b 
^ yklMmcr seenH olieadf to have rocotniizcd amonff them mved or ctelll 1 
' thMtBDnern, aomeof tbem miirKupla],snduthefBproba1iIf pUt«nt«l,4riii 
munlvoroiu onler. 

Tht BDtOevt of lliQ motion of itludcn Is one of IstcTMI to i^1oel«tti-| 
nnkm wc nndcnlDJicI tlie eaa«cB of sucb motion, II will be impnEiibtrltolrid 
■ stOMiiEn tu Ibnuvr Klnrli'rs their piupsr degnv of vfflriunc)- in iho It 
if '«T«Ilc blocka, anit to tlltitjnguish between tbu vSvcle of gladd K 
\g tea, and thane of poworAil cnraonta. An importani nup In 

lo In tills BObjeet bj- the appllration of a diieoverv made hf 31 
A IVw rears a^, that if ono lump of li^ h« laid upon «iKitlier,j| 
■» Burfanoa iMlng snfflrlenily Broooih U " 

ecca, In a abort lime, will buromo firmly froHm togctlMrlBlomkCl 
M tnmapnront moss, Dllbongh tlie temponuiira of Itia hmq^ ' 
h Uiey are pliiced bo many fleRroM almvo Iho f 
ft Tyndnll lias Iho merit (trupplybig this fact lo i!id uplaimlic 
There are Iwo nsuiJiiiieil ways tn wMcb U 
p lEUIctir iBkea place ; one by iba sUOlnK of the wliote itladnl a 
" r In which ll cxisw; anil t\w Mbm V) x\n'«ViiAft « 
»0f Om V 



n l» ihitt reropnlwil lir the tilhllni; Ihwty: 

Lt rwmcnltod t>j- whni haa liccii lurmeJ tlie Ti»coTi» theory 

V««ir PorliCT, Tlio viscous ihiyiry nppcurcl lo Ito p-ncrnlly mtog- 

Still, M many pennDB. it »wmed dlRlouk lt> n<<^(in(-llu tlic properly^ 

with tho IVngtJIiy and appnrcnt InilpxlMlFty aod inextonsIUItty of 

On tbe oEhcr bntid, (f flif» propcn; of vincofiity, or Bomethlog oT 

. wuni dvnivd, bow i-oiild we oocuunc for the fact of dlftoront tt»t- 

t, lutowhlcb a clader is rrajDenilf broboo, bccomiog a^ln united Into 

MB? Dr. TyndnJl tans, I coiioDtre, euWed tliu difllL-ultj-. 

a vlBFona miut, will bear reiy littlo oxtensioD. It broalM 

3 Boddonl}' ; bat the supanto plcwa, wb<ni aubaequcutlf nquMced 

|ftln, boroiuG, by nitpidiitioa (o« It b UiniuHt),otie cuntiiinoae nwMi 

Itencntl ronuirki oo tliB cqubo of the lamlnnioi] Bimtiuro of gli- 

g wIiIcU Uo rcnuirkpd thai ihcro was no doubt Dr. Tyndull wm 

Kia $il9po»lng Uio UlinlDa: of blao aod wliitu iou to be perpcud]i<iilMr to 

preiwuro, bo Bald tliat it remaitiud to be dvotded 

l^ lb* explanations which had been ofTered wore correct; bnl tlM 

ft peipendlenlndiT oT Iho laniinu of ice to the dlrcctiona uf mmtlntoni . 

' n wllhtn a glacier, and the prolMible perpend leularlly to tliose dlrofr- 

b6rflA lamlDn In rock musBm of Uimiiiutud stmi-ture, n-ouhl aaeia l(ie»> 

M nlnljon between ihciQ stmclurcj in rocks and glacial lee, iciTing 

MimUilBpoenUaratrnMuroln tholattuceasc, which it might noioth- 

' □ sliould regnrd It uierely oa a gwlogUh 

i- I'UE luutxa 

[ the Leeds meeting of the lirltbb AasociBtioti, a paper, enltllcd u 

* read by Mr. J. S. Wilson, in which the nulhor drew nttontion lo 

let, IhM lho«e who hud trsTcllod in cotitinentii] lands, especially In mi 

~*« troplci), bod Iteea forced to reflect on the changes of elimau that 

» have occurred. There were parched and Imutou lands, dry rli«r 

* Biul watcrlcsB takee, and, not unfh»]ncnlly, tracoa of ancient IM- 

ElnUliLtlonti, where Ltrj'o popnlatioQB luid been Buppnrtud, but wham 

i«lkowde«olato,dry,iuid barren. After quoting largely ncim the worka 

■ tnivollere and writers (among the latent of whom was I)r. LIt- 

\ and giving iutcnftlng descriptions of dricd-up rivers and dOMiIatV 

t of eonntiY in Aosbalhi, AfHca, Mo.tico, and Porn, which liad fortnoriT 

[ bAabitod by man, Mr. Wilson eonclndcd that there wus n nmdnnl 

Jyln;[of the oijueous vapors, and, fonsNiuently, of water, on Ilia AKanr 

trtal world, which, ho inlbm^d, was approaching a slats In witleb 

)l be bnpoftinilo for man to conlinne an Inhabilaul. 

SK FOKUATIOK OF CONTIKUODS TARULAB MASSES OF BTOSV 
I^VA ON STEEP SLOPES. 

Ion whether lava can consolidate on a Btcep slope, so m lo tana 
h Of Kony and compact roch, inclined at angles of from IT lo man 
'""" " w of late j'eftTB acquinrf considcrablo importance, bocauso gwlo- 
Ji ondiorltT have affl.'uiGd thai hivas wliicli congcul on a decltrlty 
m entirely compoied 
tf anif ftngmontary tnaicrlals. Fiom thb law thus 8ugpui«d to 
• the contoUiiaHon of molted mattot ol voVcomta irfi^u,\\'\iB*^Jwa 



■ S9G ASNOAL OF SCIBXTmC OISCOTEET- 

U08'*-''^"j' li'l'l^'i^'l lUal iill iiinjl I'Dft'^iniL- nioiininhui owe llu'ir coiilral 
^brtncipiillf to iiphenval. or lo u faim HCtiti]; Dam bclmiv' onii cxaV 
^ppwiril md outwiinl firtawirc on bola originally hurituntjil .>ri".'iirl» hi 
HW> Fur ill uU «auli nioimuimt tlivru aru fbaiiij lii uniat luimr -i<nir 
HltJiplUgatlO^, IS', 2u°, urHVi>ulii£liuraii)(leiii unJ iu.-mrdliii;t <<J 't'U oi- 
^UW, Btich an inclined poaitlQli of Ihc boda mlut bave been acquitcd 
Kftently lo tbair ori^^D. 

V^ Sir Ctuu. Lj'oll, in a recent commnnlmElon to tlio linyal tioriny, ait 
Hbg • brief skoich of the ooatioyvrty rcH|ivi^Uig "Cnitera of 
■AMeribe* tho resnlt of a recent visit to Mount Etnn. In vomjuuvf wUh Sgn 
Hp«iiinellaro, and his dlKoinnT llum of modorn lavu, some of known dai 
B^llc^luin) fonnod contiDOons beUi of couipw;! stuoeoii »k>ji<M of li'S*,BI 
Hs*, and. In the cit»c of the lava a( 1832, more than 4IP. The lliickneM j 
^KcM labolBT Inycre rarici from 11 feci to SO foci : and their plnlni of m 
^Uoatlon arc parallul to thoao of the ovcrlylo); niid uiidsrlylng scutio will 
HpRn put of the same rorrents. 

B JU) Mtempt Id then mode to iMinuttO the propiirtinnal nmonnt uT Indill 
Bpton whicb may \k dae to uphcaTol in those |iart^ nf tho roptml finidalMJ 
I Sbu whero the dip Is too grcot to be ascriticd oxdiuii-cly to tlw ed^ 
M itwpiuBB of the flaiilu of tlic coue. The highoet dip seen by tin Mdb 
r^Vaa In tlie rorJi of Miisarra, where some of tbo etrala, coiwiftlug of acMl 
■Willi * ttti Inlerealaled Iatos, an inclined b1 17°. Sumo mriKsos of tgfiei 
■mtc Mid boda of lara In the Serra del Solflalo were abo B«cn Ibdttwi'l 
KilijlM ezeeedini; 40^. Sonic of tlicw iiutBiicea nte beUevcd to be exuiKli 
BmUa, Hid dnc to IwaldlsrartMUK-M; oihcra may hai-o an Intlinnte conaaHD 
B^Uli lliaabiindanee of flasurea, oAf a of great width, lillcd with lam, Aw oa 
BflKfcu ftiD mnrh moi-c n^ncnt near the original ccncras of cmptiiui than i 
B^pjlob remote from them. The iiOctTtlon of so mui^ li>iuid mattnr hi 
m VMOtieta nmta may Imply tho gradual tumefiunion and diatcniion of Un vl 

■ CUliC- mass, and may haw bncn altculcd by tho tdtln(; of the beda, caMll 
I tlieni to slope atray at sleeper unt(]«» than before, tram the axis of enipda 
I Sntlnslcad of ascriliiiig to tbia mectionlcal force, aamany bavodono, nm 
pM> ot alKJut four-finhs of the whole dip. Sir C. L}-oll eonxiilera that ate 
¥■ aufiltb may, with more probabiJl^, be aligned as the efluct of aucJi ihm 

K . Fram variona dalA, diBcossed at length in the memoir, Sir C. LyaU ra 
hdlldNi StBt, Ihat a very high anliqalcy mutt bo aeaiicned to tlia MiMaari 
^VSjitloiu of Enio, each phase of lu (oicanic energy, as well a« Iho axon 
M bM of the Tal Avt Bovc, having occupied a lapse of agv, compand i 
VlrhlCll tbe hlBloHcal period Is brief and Insi^lflcaiil; and socandly, tliAtll 
■'groWIli of llio whole mountain muiil ncrertliclesii be rensrred, i 
mjn Of more modom port uf tho hUcst Tertiary oiioch. 

I UXUSTBATIONS OF 8DBFACE CEOLOGT. 

k Ib a memoir, under the nbore title, communicAisd to tho 0th voltnaa i 
■tta fifflltbsoniau cuniribulloiu to knowledge, by Pn^. llitcbiuck, tho aaA 
KiTMMiW tliurvsalts of u lur^> utuouiituf iwraonal examlnatiun, madoaala 
PlK3Bew England, iIioukIi losiimu extvaHdun in other coonirioa. Tttalialgl 
Blul poaliluiu of DUQicrous termites along ilio Counectlcut valley anil amta 




OeOLOGT. 



M tit tEimocs — A plivnomcnon Ihnt chBractorkea tlie wholo broadlli of 
Ike cobUneiii (cxrcpt pcrhnpa at the i>oaiL}, niiil ihercTore one of ttie ^nmil- 
CBl m Uiu ideniw — la iipi>roiwlied in tbe HgUt mcihod, nnd aii important 
Mtp I* ukuii townnlf Eolvliig tbe gruut prolilcm. It is Impogslble In s brivf 
uiilii^ lo )>Itu a suIsTiictorj' review of tbe fnuts l>rou~bt out in this lodj; »xA 
■■ iiluabie paper. Wo mention a teir of the deductions. 

1. True muimtlfled drift novur covers ibe [errai-oiii It la covured Ij tka 
iTiam mnlerisl, and is therefbreoF older date. 

■i. Tbe >iu<TcMlT«"bciicbea" and " tcmtcta" aro madg oat of Ibo drtft nul- 
iL-rla), witb few oxcvptions, oil ti; cucutiolly almilor upurallone. 

9. Tlw riwr valleys were excavated before tba lummt fpocli, fl>r In ikA 
rorkf irorgiH, as at Dellowe FqIIb, drin srrstctics are foiiuil, near tbe pcemlt 
i-nkr level ; tliMO gorgra, tbomforo, wuro not closed at tlial time by tud^ 

I, The IiiffhcMt dlMincI rivcr-tonuccs noticed bftlioanttior in ilitE coaiiti7 
rnc follows: at Bellows Fulls, on tbu Conuccticut, 32ii fett nWf fJU rfM^; 
< I ihe DeiTlield, 23(i footi on Goncsco rirur [Kew York SNite) at Hoitat 
'Li.rrld, 34» ftct, Above tbc«o bcigbis, Iboro ore otbw tcveli iixlgnait/aS 
' iidta, and the must dlxtluctof Ibuse ore slated tube fhitn SOO to ISOOfbn 
'<',-b; wbUe ollien, 1«ih dlelioct, aru niuatlunod ua round at 1^00 tuSQOQflMt 
,ii Ilia n'bltc Hounialns and clsowbero. 

.'p. Thonmnborof terraces li niualiy larger, and tbo belgbt (renter, on Qtn 
mall than on lanK "Ireams; there are seldom OTBr«An» or /viiroiitlieCoa- 
ii'^tfeut; wbllD on aomo of its Eributaiics, tbero on eomolimcs as many tS 

'<. TItc termms on tbe oiiposlte sides of tbe same stream Tury often do not 
< ' I riDsjfond in olevatlou. 

1. The terrtuxM, in general, slope with the stream. They are loital^ 
-oriiDWiial the liigticdt alxmt B gorge, as If tbe gorge hod occaslonodBlilRbar 
i< 't'l to the ^ver floods, and tbsrefora more elevated deposilluus. "Ttltt 
jlpw by the •Imtincutioa tbat tboy are tbo roaiiU of wmer-ocHon; iliM)|^ 
^^ ~ 3, tt li urged, ma; bavo uidctl hi making the variety of nmea 

n beoolies also must have I>ocn prodarcd by water, and tlil« wwur- 
« bueD Ibe ocean. "IluniTe, I foul kuto," says tbe author, "fiwn 
H irMcli I have stated, that over the northern pans of this coantrjr, 
If of water must bnvo stotid nt bast StKiO bxt above tbo prcsiutt Wft- 
d I might EBflily put It at ua» tual ; for up to that belght I lUTS 
'ft modified lij wnler." 

. consequence of thcso conclmians, It Is orencd that the drift period 
iod of aabtncTfiunce tar Ihu larger part of ihu cunilneni, and Imt- 
Mtlf the whulv, and since that period, tbu ocean has stood 3000 1^1 
V New Euglaud. 

n fomiAtlou of tbe siiccossioa of beaches nilghc have taken ploco by 

iX elevation and dtalmigo of Iho continent, without pauses In Qw 

U of etoration; r«t It Is possible thai some snrh pnuaee mlf hun 

Still, tbe author argiiM nsalnsi the i>robabII[lf of such pMUM; 

y Bgalntt the ptMsiblllijr of pauses fUr river teiraeos in genend, on 

iiIt of their imniuni lu:i;iblii on ui>lK«tll«Hldt<i oflltuslreiuul. 

!■ North America. " we may as yet B«foly say, tli]ii ihora b 

MM' (ho cxjelonco of Illb in the seas that «av«rud It dorlns (tM tctlmt 
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i or nnraodlflcil drift; and Ini1(<uil we tulj^it 'ay t!ic snroo of n conildA 
Kiwrt of tlio period of die moitincd drift and sllurluin." 

,13, tilaclora prububly cxIhmH oa llie nufuntula iamiiiiM tUat Mood ■! 
tlia waters, m Tacta appear to show. 

13. Tbo appareiiE elevation of ihe rantlnoni mio- hari; liccm a miiMqa 
oT an iK'taat eiiikiiig of the tf«d of Ihe ctiun, <lrawiu«; amiii- tlio wMn> I 



Tfaongh lakes ore very numcruuB la the EuGlcm Stales a, 

■ Anorien, thcj are almost entirely absent Ihjia tlie port of our cuntina 

■ itlclDilod belwucn tbo Allautlu Ocean and the Bocky Uoimliuili, and bel 
Ittw tliJtty'Brst and Udrly-iiecoad poioUeU of Qonb Ulitute. This r 
g eontatns over a million und a luilf of squoni milei; and tbo tutilU 

mil, which U about doable Ibe vxtont, exhibits, la like inaima 

X of any lorpio collections of fVcab water. But botb theae n^fOMM 
UlpfluUbod for their imootli streonu and narif^blc rivers, wbiebaittB 
" Hi tn the oilvnulH^m they afford for inland conunnnicotloii. 
u DO takes and no waterfalls of any moenitode, bat Its riven a 
tt>r nat^jation ; while, In Sweden and tiio Slate of llnina, lokct ■ 
otts, and the rivers are no much intemiiitod by attanu.-t8 llut ll 
bo navigated to any considerable extent, even by the MDsfi 
aela. 
Tlia fkct that rivore arc most tree bom cataracts and boat Baited fbru 

■ CUioii In rei^ons nlieru there are no lakes, Is an ovidoncu Ibat nmnJ 
ke a funsidurablu port in (bnnlng channels for tbomsdvea. At 
■0 thousand centuries, most of tbo cataracts of Sweden, of Mat 
itlsh America, will be ohllicratcd; their lakoa vlQ bo dniiiaii 

d up, and their rivers, being doorod of impoaimonts, will be wdl tdKf 
le paipMes of navigation. Such vbangcs liave been producdl In M 
Ib daring geological times. OniovemloflhcrircTSOf Francotii4B^ 
_ ' _' 'X baye dlHcovvred the Biles of ancient lakes, which liave limg^ 
T. dluppoonid by aqacous action. 11 wonld auein also that, la fociniff tlBi 
I tba jUleghany moantnlna enclosed many sheets of tr^b water, slatw 
I IbOM found in the Aliiinu valleys, or between the Scandinavtnu nunnCKT 
'0 fill np all iho diaonels of erosion, and deep ruviacs tbrouj^ xt 
ow, tbeir waters should cover a hu^ part of the land; and w» jn 
V, Infer, Ibat lakes and cascades must have diruslSod tUu scencq 
ins, at some period of their geolo^cat hhitor}'. 
lay, therefore, regard the pivseoce of nuiueroDs lakes and etUM 
idieation that tbe regions wbcio they occur bavo been only toaa 
1, and that tbey bare not been long ft^e from tbe elTvcla Of silbtei 
' ince; while HDiooth sircanu and navlguhte rivers are an tTUil 
It a^^of Ihclmids where lliuy are found, and sbow ( 
reloaded Horn ttiu dumlnlou of the wavua 




fllvOLClCT. 

OS THE GEOLOGY OF nAYTI. 

ind rend a popor on ti 
il «scunilnailuns. 
tonoTtliarn shore of tlio south- wntMrn neck oT Hnvti is mii)i(1j an iron- 
ThpTO arc but few bbibII sandy Ijaya, whicli servo as InQiUnc^ 
■• ftir the fiililng-bonU, and neur tbem ore gcnemllf foaiid bau uf flsh- 
11 yilTitgo, 

The ruiJ: which hoiiuds all the rest of the const is a bttrfl, brittle limeetono, 

miwl »i rr EBuewll J of a contlomeratioo of madipporos and other conA, 

Aatrs-sc Micandrina UlUcporn etc and of varions klndn of nholh, 

t 1 w I U n mass of smaller and formleBs l!mo particles, the powdered 

I rt I ibp sntnc corals anil shtlls This rock Is l\iU of pores aiwl 

cs with sharp cJgca perhaps the places nhcre sonar Ihelli 

r corn! have been irnahed oiit by thn erosion or MtriliDll of 

r knoeked out br corals thrown up in ilio ntormy winter mwrou 

) 1 ir Id north wind The epocitis of corals anil shulU wlilcb cnl«r InM 

: ' !> i^mpualtioa of Ihis rock, I found nourly oil alive In the aitjoinlng IM. 

- ifno or them, however, have disappeared fh>m among the llring; otttaa 

. . !■ dytne oni, and ara now very rtraly fonnil, tliongh eomtnoa In Iho euUei 

l'i.>ni[>n<: c)r the present period; for they exist in great quantities In the rock 

at fL.: ili^fitli of a (tw fwt. Such animal remains enclosed In rock, jrt 

bftiiTiL'iiii; 10 tipcclcs DOW living, or to species now extinct, but which llTsd 

in ilii: oirlii-r agc«of this period, together with (pedes now llTlng, weufl 

p. ::. r>:ii. il to Call nioileni nweils. Tlicy nro Iho more iiittrcsting beoailM 

Ik'w, without any remarkable ruvolulion of our globe, cetulii 

<r<L:d9 gradnally die oat. 

i'<(k, c«mpo»»l of modern fossils ami tlirlr deiritn^, I fbund In 

:::'>untain regions of tlio Islnnil, atiout thirty miles from tlietM- 

■ II height, as Ishonldjudge, of at least one thooiund feet alioTO 

v<n of the sea. Indeed, the whole Urst, that is, nnrthcmmosl, 

I lainK which runs along that nortbcrn scD-thom of Uoyil, from 

Is crowned with large layers or brolien masses of th1« hhm 

';, nlilch being, as atatud aliove, a rormation of the p>«sent goo- 

1' -. . , I il.goca fhr to show that this whole riiigc lias licon roiwil In ihia 

ji' ' "' [ riiiij. Thus the existence of the |^^^nle^ part, and the conflgnni- 

(1 , I ,.i :'.. nlioioofthosomhweBtcniiicefcof the island of Hajll, Is of com- 

■i . fi. cut origin, 

'■' >ii9 at once suggest thetoRdvcs hero, trhriitr lAe/omafiait afUit 
'/ trhrlher the rftva&m of Ihe land, are goiag mat Ae prcieal lime. 

r, the fonnatlonof the limestone rock, is tcally in prognM 

: day, coems to lie evident in some placcf, wtieco the whole iMM- 
"I neaf the shore, at a depth of from one to Ave and six Act 
Licr mark, is, as it were, a fiat pavemeat of the i>nina kind oT 
><iiildinB cornla, aa Poritcs, Mieandrinas, Sldcnutncas, etc, livD 
Mn the interstices of the«e are thrown np tVom hek>w dcud 

I II Mlilepores. MadreporM, and Aetnunns. By the powmfUl 

':•■ icavca on the ahallow botlom, lliese i^malns are lirokull Mid 

' I '.'iich oilier, and thuir Ibrm Is lost. 

j-iiniI(Tirti)cti tBanlt* ftviu tUn pnlve(lila^t£ticnilQ£^1i!:&]& 
^jjgj^^iffi aila tbo sJmU« and « " """ 



AJfNrAI. OF SCIItXTIFIC 

Jfdfwitifrir '-IB liitv (God's Slntonty), 03 tlio ncsmw iif ihc I'nMirJi a 
[ call It, In conolitarulkin uf tliusu nicU, tlic fliKt iwt uF I'lir i]nrwthm IMtf f 
Oiunmmil in lli» HfttnuiLtlvo, 
Bm wliollier lb<i wlinie coruii la ronttantJy and enwlimllj' ri»tn|;(M j 
I know U tlie i^nu wltti tlio constof Sni-dcnl.or vrhnihar tliuw tltffcnntlK 
I of that Bubmnrinu iinrunicut biiro lH<en thrown up at vorloui tmio(ta|.l 
den volcanic gi^nclcE, I otn Ht a Iom (o dodile, from n 
m. I will nnlf elate, iliat the InTcn; wtikh llo nnv juit above luir-» 
rk, arc Iftir inslium, in nome pinixi U> tha uclttliUntuwd of Ji 
n aiull'tnrbcd bunks, ruuniiii; in a plain pamllel totlw Iviti 
This eeemii rttlitr \o fitvor ctiu Idea of a etniliuiJ tiaiog titan oT ^ 



iMaTlng, and iho laitiir would tw iDaro llktilj' 
ehongo lUeir odKlnnI liurliaQtnl iioEitlun iniu 
I eonoliiilo, frum llio InforniiLtlon uOVimU"! 
t Hm niut extend over tlio wliole iiortli> jh i 
I <ca{w(Tll«nTon} lotlicnclKliliortioudaf I'l' 
1 {MnoTUiesea-Btioreof Bnrliaducs, Uariti i< 
\ mpcof AnllKnu, Si. lI<lTtliuIome, 8t. .M 
Men* to be of tbo 5iimo oompoDltlon and nj^. 
nie great tcspirailon 
t Iwidir touches iJiat I'uoi 
I inor Ibn Amerluui captali 
w .groat tide wbvd is nc 
lu tiulf, bat, pcrbnps. 



1 fractnra Iho U 



iblilng and Howlnj; of tbo 41 

Nultlici' tlio imtlvo ll«htimicn alonif Omtt 

L Ihc iiarbor, epeak of biiili nnd liiw wntsrll 

only broken by tbo wall of klanils In ftttnt of d 

nouiraiiUNi by a coatiitualct 



twu from east Ui wrat all along tlio nonhoni fiboro of Haj'tl. 

AH tbe notlnn of tbo «oa on Ihal Kliore ilupvnil; upon ilic wind. It* tf 
dm ore IWofoliI ; Rnt. Iht duilji rka»s"lf "" ""^ haiil Kind, tUc i 
olng to blow it) llic monilDg abont eight o'clock, the bmcr hi M* • 
^tng, bMwnou lis and nluu. TIio Intter it much more consian^ aiid ta 

moiv powurfiil, it ilupioswai, evucy evciiltis, ilic luvd of tl 
li Biotif; Uie coosl, ftum one to two feci. But IhDre b, eaiioiMjfjt 
I f«ar/yeAnB/j*n/rte rnfuci, vii, ; n rroviJtIng uonlictly Wind In. Mf 
t Vlatiy ill December, Jiinuury, and February, and a prBTotUng K 

' lamer. This gKaX cluuige proJui-M this i^oct, that, Itt tl 

I the Konh, aa they cidl ii tlidre, Iho terel of thu sua (• coaw 
F, livun^ra, olglit feci lilRhor than In tbo Eommor. 
J How much tbl» rhantco beats, nl»o. upon the oisanlc life of tbo n 
I 4b ATblcnt. I will only atato, that, during: [he loat of May and Iho II 
1 Jmw, in one plara not larger than an acre, more than u bundrial Jl 
1 Uolutburlm died, l)ccaase k-n npou dry land; not to tfcak of tfc» ll 
•sods of other animals, Qsbca, ccbinl, etc., and of stiai-piauii, whlcb d 
tlia«e natuml liasina near the sea, whoro the vrntvr, cut otf frnm the re ' 
oeean, was ororhunu^ b; the nuarly porpcnillunlar rays uf the Uvpltal M 
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K- from our pnsont sunoy tho uewor deposits of the region, or 

B long, DBiroir, EQpurllciul troagliR oT nncombrmalilr overlying red uid 

f atialn aaU snndiitutm of mcsoioir, or middle aeconditry age, *Iilch 

r tile oMar or crjitalline, and neml-rrystnlllno stntta, mi] 

atteniion (u Itiese,w(> shall find ihat. wIicncnrcfUllrBtndled, 

|nnk IbcmwlTcx, ao Ihr aa tbay admit of snbdivlKion at all, Into thiM 

I pllfllcsl gronpa. All tho scdlmenluy mincml iniuiMii, withont 

II condition, more or leSR, of metamorphlsm or translbnnit- 

ton th* oartbr to tbo ciystslline state by heat, and then^foni, nginR Ae 

tta ■ (rlllQit «c<i90. all of them nra Hetnmorphlc Roclu. In tbo moN 

tl applicallon of this word, only some of Ihem, hovevcr, 

D to tho nfusUy rceognlxcd SIclamorplitc or (inolsdc ecries; ottrar* 

g mtequlvDcitlly to ths I'alcozofc, or ancient llfe-repiVMntlDg »f«ttm, 

D consUnite an extcnElve, Intermediate croup, not typkolljr 

isot granitoid In (heir dogree of <!r]'ataUine itmnntTi or inclamorphlam 

a band, nor j-et nneltlf^rous on the other, at lenst so far aa tite 

iliny rail dJseovor. For alnni; while, IndMd, from ilic commenee- 

Buf Kculuglcal lewarciira in this dlstrirl of the Atlantiir slope, nntO flM 

■(" PennajlTanitt and VlrRinio had iinrmvclled tbe own- 

v of [ho region, all of (hcso auclcnt, and mora or Ma 

» of iho Atlantic slope, ftvm Its eummlt in the Blue Ridf^ Mid 

^ HoilDliiin, lo Its littso at (he margin of tide wnti'r. wi'ro n>i;nrd«ll Bad 

d sJIkc na prlmnrj rorks, and weto supposed lo eoristltiile trat ona 

t the oldest known to geoIojEincs. Early, boncver. in Ilia 

^of those sarn-ys. it eamolollRht that by Rir the I nrirer portion of the 

M oT nl lenst (ho middle and nortbwetitem tmfts of the AtUntio 

f, tedndtag mnrh of the Blue I{i<lpc and of tho PirGen Mooatalnii, wu 

:( typo and am from ihe oldest mctDmorphir. ortrnegindulc 

Tbe evldenee In support of tbls conclusion mu. Hr?t, an obvhHia 

f gmeta,! diirerenct> In the composition of The two sets of RtTMa; 

a marked illffertiiice ia their conditions of mctamorphism, tad 

V uipcclally, a atriklni; eonlnist in their direuiioiis and nwB- 

jTspllft, IheplieatloTiEond undulallons of tho less mctamoipbie mcIM, 

iBhlr s«nthi»istirard, vriiUu the ^eiss preacuts In wMlf 

t, DO symnetrlral ftildlnL^, but only a brood outcrop, dlpptng loK 

It qaaMcr. Thetw etniemraJ dissimEllludes Imply essential diffimMM 

hdbeetlon and dnto of the <TU9t movemenlH, llfllDg and transAnmlng 

' o RTUiips, and Inl (lie goologlsts of PennaylTanis, and Tfr|1ott 

rts, a physical unMnfOrmitr.both 

d dip, would bo yot dlseoTorod. Ii was not, hoveror, tM • 

e dnte In (ho prosccadon of ilw icboIoj^cbI survey of VeliMfl- 

t tho geolokHsH of tbut stale detueted tliei* positive oTidonoextf 

J break, and luterml In time bstweeii the two (croups of RiatI, 

r«tnliH"h«l by ocidar proof the eorrcciness of the previous indaeIloil< 

nt'i>i>r<>nul^, rcllcedni; so muub Hifht on the wliolo nenloey of tb« 

Ailaiiiic -lojH'. was ftrst clearly discmied In tracing the eommou bonndBT 

twii fnrmailon" fVom tin' Brimyllcill lo the Bnuidywlnc, and the StB- 

' F! ii wt; <|ii!,i iv ■-."■,■ vw PI ifls recocnii-jd on the borders of llM 

■■' ,iir County llTncsiouo vrvllcj". and ngaill, 

:. : . i: . . ihiir Inlcrscrtion wIlU the nelnware. 
. ...;;; .. :;.. ^ii.logiMO Surrey ftirav VfeO \U ■\S«i\, 

MlilVroiu crvBtaiUnQ 1 
2G 
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OTstnllinc talcfFliI f]iact, iiiiil TilrcoDS KimdelciDca nf the OitvUir and H 
60111017 Tallpj, Imil ^xva dcnrtr ilMOorwtmwd tiy Uio PtuM ftota 
Uiroaifh n rompiirison nf Iho Hints vith Uralr I'nmepon'lins il' 
a less altcnxl ■NiTiiJitioQ ninhur north; but It wn* not nntll It 

1, upon tho revival of Ibo fwrtaf In ISal, tliai aiy lUttlaal 
dcti'i-lnl in thcM (i:rvatl/ changed roL-ks, «lil<'h even In |b 
I'sHslna] RtBle innn to Imve bean almiMt decUtute of their innal otgH 
niDklns. 

Jmrnmhllag all the eridenco whlrh we now posKH, we have In tlM Alh 

tic alopo by lu^tnal dfinoiislrUloQ but one pliyilcti brenk or IiotIhui 

' vneonibnTilt]- Uironghout the wliolc ImmanH sueccsiion of »lte(«d ajM 

ii lino, (cdimeniniy Htmini, mid willUii thli i«{;lon but ono 

horlton, thnt, nnmuly, of tlie alrendy-difcorered da^ of 

\ Amoritvul strata. ThU latter' piano or limit, tnorkin); the 

llM Son-lbBBiilfbrona or amlc depositt to those contaJolng organic RtD 
■ wllbin the middle of tha primal aeriu or groap of the PenniTli 
irrcj, that Is (o skj. In the Primal White Sandnooo, which mn '> 
f inay *iti«otia, and abonnding In crrstalllne mineial acjjn^atkiBii, con 
to diMinclivo ftMgll, the ScoHlhui IinmnV. The primal elatoB LmmcMl 
•, and In immedialo alternation with t[, ;>oas«BS not a vmUi 
Wganlc ilh, nor has any sach been dlBTOverod anywhere wlihln Um i 
k the Atlantic; slope, or on the northern or weniem borders oi' ilie ani 
I ihchlan liasln of North Aminira, either in thla lower !<]i 
ter sGTDl-moUimorplilc ^Its and schiecs phyviailii ' 
1 into whii-li the tmo Falcozoln sequence of our i< 
^•xMtiiU dowDward. We have Ihns, then, two main 1.' . 
Ito man or less metamorphic etrata of the Atlantic slui 
Ir Kraups; the one, ■ physical break or intcrniptiou in 
foa of the massos; the other, a life-limit or plana, deiiu 
I 10 fkr n* Is yet discoverad, of organic belnfr*. ji> thcM in» ]ihiiiiH< 
Wlnddent, but indude botwecn them a thick group of sdlJincuuiq 
Mrpsrat^d from the lower physically, lh>m the upper iintolutrically, 
lUly nniliDriied, in the cxisClns; slate of lOiearTh, lo em|>1o,v a elaMlOoitta 
which rocogulies a thrcefbid division of oL these lower rocks. T^ OttMi 
anclonl or lowest (Troup, it i< proiiosol lo continno the name of itnaU^ |( 
ftttlnKi however, to call this dlTlsion (Kiurlcally the (IxxiMie Bmaa 
I (BniiloTing soTnelimve thd techiilcnl synonymo njpoiiile, propusod bjrd 
I tmm John Phillips, for iliuse lowest of the metamnrphic sttala. To i 
iprest mlddla Fcmap, les* nTstalline than the gnelsslc, and yH d«ilitatsj 
fbssUs, tlie jlctcriptive terms scmi-mcinmorphle or Asoic are »i>ptl<«ll 
And to the third upgiemiost HyBieni, or entire «ac«Bion of the AoMrtcl 
Appnlochinn strata IViim the primal, contalnlnic the earliest tracijs «f lUtv 
the laleil tmo coral rocks, or lust deposits of ^ Appalachliui seit, tt U In 
, proposed to affix, ai fur many yean past, the well-ciioncn title, eooAmi 
^«0 corresponding niniiations In Eunipe, of the Paleozoic, or anctimt HI 
^"""tnhliiK system or bitIus. Thus we have the nypome rocks, tr tto 
* any lIIW)eBrin= etmu; Aimr, or those de«titii(ft of any d ln cnel 
3f of llfb: anil ralaiBiir. or those entombini; the remain* of tlwaMi 
U anrlenl cxrin'i forms of onre liring brinja. 
' Th« Atlantic slope of Pcnnsjironla iadndes idl thnw thme eyMsBHi 
n'lllTO the uuiic ■trnla(\ts<f\ayai<^TiitiH'uwnnuncKV«X'>rcrTlttal|l 



iL ilii< first advui^ 



fO flnpctj-, Bii'l they aro inJiwd 90 Itlcntfpjit with ilicia tn 
.11(1 alniclure, tlmt llie olnerver is bolHed in hl» atcam|ju to 
h llie ■•TO i^niapa Ulbola)!iciklly ; Devortbcleas, It clearly appenn, m 
1 iUusiintini; this oonntry prorc, that Otey are ijl«tiui't eyiumu, 
vie zonaa, suaceptibtu or indapisndeuc dcflnlUuD on Ihe 



M or Ihe lint conBtructlon of the general gt'ologiual mup of tha 

IS limiu aopamiln^ the hypo2olc or ^dsslc IVom tbe azoic or 

imorphic rocks Tcro but tk^oIj undcrvtoud. and the StaM gMlo- 

e them on Iho m&p, but sbiuli^d tbo one ffysten 

rr, Indicating, however, what be bos since proved, that tbe tnM 

' R, in tbdr (onthwi^stwanl fourse, pass out of tbe State m Ihtt 

1, only a short distance north of Its louthvrn huiindary, wbEbt 

r tslco-iaii?aceou« gronp, »» a genuine, downward exxmsloil of 

I, paleoxic Berios, vridons pro^^rcsBlvely going westward, ontll, fton 

w ouliTop at tbe RItbt Scbnylkill, it occupies at tlie Snsqtl^iuiM 

a broad zone «iuth of the limestone Talleys of the ConumogB ant 

1 Lanruler and Tork coualies. Since ttiB ravlval of th> 

k of the survey, Ihe dltilding limit of these two telsof melanioilitlte 

u been traced nod mapped with pniricion. To the soolhWEst of tlia 

a it has ncTPT, it Is heliert^, been pnrBued Ibrougb MaiyUad 

et soutlicm 8tat««, though one may readily discern it in golnc 

it or weelwanl IVom Baltimoro, or ascending the Atluntic slop* la 

In Usiylnnd it crosses the Ballimorc and Susqaehatina BaUnMd 

ro mllra north of BalUniore, and it Is intenectod by tbe Bidlimon 

a alitlleeast of Sykesville; ft rrossce the Potomac abov* 

I, and the James lUvcr hi Virginia, west of KlchtDond. Tha Uu 

7 to, boworer, not a sjmplo ono, but U Intricutcly looped, in coit- 

la tlMTly pumllcl anlidluat foldings of tlie strata, aeod- 

)T fingoie of Ibc older rocka, within the lum of tbe newMr 

lie, lo the west of tbeb' average boundary, and cataiag, 

t, raireapondinfC trotwhs, or fiyDclinnl foldj of the newer, to ant« 

1 of the avenute boandary, Ihe t^nerot area of tlie older. Tte 

a received liitlierto so little exact Boologlcal study, ibatwa 

tl, wtthonl Ihe data for delennlninK with any preciilim, cilhcr tlw 

a of it* mucb lirolieti and cloBcIy-pl tested »tmlH, or the geogmfiYtl- 

hirhivh wpnralo even rbo lar^;^ sBb-urfiaps. It is siifflrieiii, hott- 

X present purpose, to »bow the existence and the approxinutS 

ro KtcBi mclamorphic systems, sepnratod by n physical bnak: 

conAirmablo rebitions of the later or upper of tbeso 10 well-known 

IS of the Appalachian chain. 



it neetliig of tbe Bosihd Sodely of Katoral Illstory, Vr. C, tU 

k exhibited a diajtniu of a p^ilogicol scctlou from Urtonflolil to 

DM, Miu«,, and giivB (liu fullonlii); explanation of it : 

don WHS ni.'iuiun,Tl hi Octolicp, 18-17, TliB dwli^ii of It is to show 

It uf urutton since the strata woro lironglit Into tbulr piwent 

» (60 iwks lu wdw, gftlog tcou ukA to "KUb^^iN 
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A^l'AL or SCISKTtVtO mSCOVKHT 



Greunliiitil. At GrecnOul'l ira (lud iho Connuilvot Rlrur San<1«ionii rilppl 
Antjr ilcgrooa eiisl. Loikrlnc the rsllHy we Rtrike ihe Uuli-Eiminiti'ii^laM 
:Bbolliunie, huvln); a ilip or «ixiy-«oveu dogrccM eiui. Ttil<i rtn-k cvunbn 
ildtes Rnd »('liiiiM InlnrstnLtUlud with bliiislj-Kri'T KlliiliRiN III 
1. TUb dip (iniduBlly luciiMiacB to thirty-elBlit dugreiw cmi «t iwii an< 
third uillosIVom tbe connucncoment of iha raoh; when, apua EanHoanli 
we find u bcuatlAil mlcs'iilBte wlilch deavia into lBrg« Ublu>. uid b | 
arell^ dcitltiiie oe Umuatano. The dip of Ibla U fttrty dip|nv«* obH, mmI 
estondi one Hitd ono-ihlrd mllua. Then, JuBt below tlio lop uf KaMliOi 
Mtn, upon the west side, there is nbout flft; fiwl tliirknMS of horithlu 
.flan, of which the dip is iwenty-elgbt ikgrcra ctul. PaMing Into iha <nl 
'Of dieDeerlleid River, ^cIbr la fbnnd. becomtog (rrwlually Mtafy borMU 
'^etWGCu Ihia rock and tbo horulilcndo ilnie itboTO, it In luitd to dnwd 
lino. Moit of Iho gncia baa bornblcndlc livyuM liiter«imiifli'd wlih 1 
tporlimiy ; but at the lup or the in>cl»8 the honibleudo rnMinitiliiuti: 
wirk U-Ing fn aomo plurw nnthlnp Imt « bOBTy, imdnnii^, iliining n 
borublcudo crjstnls. Went of Shclbumo Fnili the ^ncUii lici^na lo dip I 
Um> wiwl. The extetit of the gnelaa l( tbur and (Mic>'thh>l tnili-^, mostly ia 
tBcp TsUoy. 

■ At SjM Cliaricmont the hornblende tiftto la (hnad abcins tbe cnelM, m 
napondUnK In chararter and thirjcuesa lo the eama rofJi in SMburne. Tb 
JWloira the bcantlM mira-alaie. spurlnicly Intantrntlflud with UmeatoB*, at 
tha ea1careoinira-«late, correapomUne to the rork at llic cm oad i 
etion. Ilore, nt Ibe ond of the Bectlon in Cbartomonl rcntre, itM Mm 
penMMuIicDiiu', running nonb and aonth, and atiitul side by lUe td 

w Decrficid RiTsr midiDa a bend jiat abOTO Sbelbnrne Falb, to Ibal t 

nenofi cro«aca the rircr twice, and mntinaea for (wo nr ihn» mills toA 

III Um valley. Hud b, section boon measured aeiom tbo river at SMlMBI 

P tUlavlllftge at-riebt an^ea lo the strcoiD, it would harvi<«biUMitaaw> 

■ Wn, woHl of the river, poaaessine all tha cbamoten of Eiut Monntttn te 

ivonebrder. TIiushd Snd an aniirlinal nxiR,wltli the anmti etMtt«|li 

M apposite aides of the ridice at thdr proper distuncca. The tnfljmwt < 

' IhatthoatraMweieoncecoaiinuoiu. and Hint the mateHalhu bMndaiMAi 

fion tiio protracted section glvea 3^Si fcot, or thMB^Ol 

^ ef <a nlle, lu the liel^ht above the preaont level of the fbmior BtraUk Tl 

" fa taken tnm the lowiiat lov«l upon the section. As we go eiutt or WMtAv 

~ « wntrol point, tiie soifiu-o riaiw; eoiiMMindntlT tbo tbickntaa «f i 

Hideil strata cunsianilir diminlahca In the« dlnclioni. 't'lw denniM H 

• 1« fdev«n miles wide. 

bom Die bcud in Duerflt^M River above Shcibnnio Falls thvstivanMi 

uw mwtword in a deep valley fur iweniy milm, lo Hoosoc idoiuUI 

BMbntaniixtKiiariliwarda. ThlavBlloyhiiapmbnbly been exrarnKduHI 

y; bat DO (Hcat't mooanmncnt mn bo made of tbo nmoum-oT cmalo 

tB iLe rlvurcrosMsporpondirulnr atmlB. Alteodmwn tyomUtotW 

ndibcraldoor tbe valley tu each uthur would Rive Utr^v rwnllai b 



e'lns 



o the Ir 



wlook at the flrat deacilbeil cronion In nuothcr Mi;ht, TbafM 
It Ihe bonom Is expoHod over nn ot]|I uroii about Ihrn: mtlM Iff fl 
Bra sboulrl start rmtn tho centre of the oval, and tnrtS tli 
It nullatlnii dlrcrtiona. ttiuj winM *\V wm Om % MBce q 



OBOLOOY. 



SOS 



n BDlleUnal nxiit at a Tuw m[leg distance nortb and ponlh. Tloiics 
■ buoD a Kop iJuiiailod, thive-fiftha «r n mile thick. Doabttcai, oil 
il* HiUellual axL*, wharevnr tho upper rocka bare been rsutoTud, tha 
aneatta will lie cUscovored. It carrodpundi to tlio gaci^s and bom- 
iKW of (sastem Huiuiwbiru and wegium WuniMtur coanties, and 
n tbtu to lie bcilaw the Heiumorpboiwd Stlurlua rocks. It io. It 
B indiidad BiDoiie Uic HypoMlc rocks. 

I* rimllM' M the fimgoiiig b&ve b<?eii mcaetired aad deBcrilwd hj 
sis. Kot tidng aivsm of any elmlliir work in our own raim- 
redearallieil this section in hope of drawing atlfntion to tbo anlijeot, 
o dcacriptiotlB of BCCIion* far more grand and JntereslJnK- 1 
i, on tjic port uf tbe Termoot nirrcj, for a cai 



ORIGIN OT SLATY CLEAVAGE. 

MTlevof Ur. Sbvpe, pruaonled to the Grological Sodetj- of Lomlon hi 

gf (Ji<arnBe U owing §linpl)- to pressure, and is at rlglit unnfte 

t lltM of rorcc, lias been established by varioiu fncis bronght fbnrard 

r. J. Tyndnll. (I'bil. Mo^. |4| xii. 35.} Ho nhows tliui a duo vUy.W 

J impnlpablD material, when raltjecud to pnisaure anil ax Iba uttw 

k flowed to spread latorally, takes a laminated structure. White le«4, 

:von cheese, aic among the gulutanwa which have aCTordod him 

n this point. He uttribatos the eflbct to the small ineqnidHlM 

It In the texture of Rulistancct or all kinds. Unilcr ptoasnra fha 

la and sjireuda out, and tho little noduled become convened Inla 

e, separated from each olher liy surfacpfi of weak cohesion, and Ibtu 

tMmmcs deavabtu. The air carilies or 11agni?« oImi spreod out 

r fto pKamre, and old In iimiliidni; the rloarogo: for oven diled 

f Aows inch cavities in great numbers, tDony too small Io be aeea 



I. C- Sorliy bad before attributed the cleavage to the effect of iodl 
>n all the grains or pcbblra in the rock ; the Ibrco making ths 
I, frtioihor of mira or any stones, to place tbdr larger diameten la 
Urifht angles to tbedireciIoiiDf the pressure, that ia,lD Ibe plan* 
nu bad appealed to facts in tbu slnlus of Wales, showing llial 
scales were prcaent, they hod this poiiUon. This caiuo majr 
e to produce lamination, though not appcurlns to be noceaasir lo 

M PhOoaophlcal Mogaiino for Dwembcr last, Rev. 8. Hauehton gtrM 

~;s of some caicalatlone to usi-cnalu ibo amount of ibe jirBSsnn 

k wu ex«ned tn cases of the prodoctJun of slnty cleavom, usint; M 

«of distortion or compression of toatSia. — SillimaH'i Jounat. 



It commoTd cation to tho London Geological 
n the above sutijoct, rcftrrcd to a former paper rend liy blm twlbi* 
J In April, 18.5C, in which this topic wna touched upon, and pw)- 
in tho inquiry at to Uic probable olfect, upou tho inlorttil 
b er (li« mutual (MtUon oE thtb «OB.v»>Mb naCfc^"- 
26» 



UAL OF scietrnnc dhcoveht. 



I of (Jurnallon 



■i«»c»n>ment, part of wblrh, hy the ri*tT M.i_ 

¥ Lslrliitoii, mill, ■'Hi'Iivii I17 the yiu|;im lini< 

I iMrbiMNl of the Ilui!:-on to Lake Huron. I>. 

I pbltMOf CbJUuIa bonJollne llio laka, (Uiil purt of iIil- liiiri''] >mTM, I 

' GonaM of two great pliueaas, in Ihu lowvr of which Ucc Lata Onloja, I. 

I &1« iTlng in » sli|-ht deprfs»lon In the upper plane or table land, SSP 

b abOTO Luke ODtorfo. The lower plnJn oonsfsts mostly of Lower Sttm 

' Tockf, iMonded on the nunh by Ok mctunorpble hiiia ot ib« Lmmn 
. The upper pbilii is (brniod clilefly uf Tpper Silarian ■nd DerM 
(tntB. Eut of the QmUon, ihe Lover Slliirinn n>cks that fona lh« to 
jdntn of Oanada bcromo in^ually roach dislurbcd uicl luctaiiiDTphaHid, 

I U tcDgth, rising into bold blUa trendhiK tionh oiul aontb, tana in th« 61 
Konnlaltu put of the chniD thnt KtrM«hvs from Ihn couihiati ^naiiHtr< 
tbe AppnlarbiDn motmriilni to Ga»pi!, on ths Calf of St. LnwmiM. T 

' firrMn Uio plidns of tJio lakes nnd thl» raago, the Rccp-tcmifod mtw ati 
" ■"■ t. fonned of old rod «iiidat*iip, Ue* Bbovc Ibc Dcruuiait rock* (Id 
walMid north In a gmnd csnupmeQl. The whole of Ameritv EOBlh tCi 
U far aa latitnile 40°, la covered with g\aciiil diUt, conaisting Of M 
pmvel, and clay, wilh boulders, many of which, dndng the 1 iibiiiiiH.il'fl 
'ttie ooaniry, have been trtuuportcd.by ira «cvoraI handnsd miles tnn I 
e ehaln. Muny of theae an itriaicd and »cniKbed In ft ihmh 
those cunrenant nrith |;laelal phenomena. Whan ttr^ppol 

k Orift, alt the Diidorlying rorks ore CTidontly icc-^moolhcd and slrlattd, I 

■ •Irfaltlon generally ruDuing mote or lets from north lo loulli, iniilcating I 
" in of the ico-drift clnrlng the snbnieTseiico of Iho couniry at ih* g 

' (M period. The banks of the St. LHwrenco near Bru'-kvillc. nnd rH I 
TbooRUiil lalandr. have been ronnded and meutimnf hr gt^ul^il iilirnHion ill 
fng tilt iliitt period. The submer|;mce of the coBntry wa> gisiihiui, anil I 
' h It atlnjned is pnilly indicated in llie east Rank of Hie t'AiekUl moi 
lain*. This range, near Cottkfll, runs north and eunth. a]«nt Ion or twri 
inllDa fK>m the right bank of the Hndson, The nndaluilng grounil bdM 
tka Tlrer and the niounlatni Is seen 10 bo covcroit with oliiatioaa trtlMM 
Aa dlin had been rciDovcd. Tht^sc have a norlh and sontb dfreeUoni ■ 
■Mendlns Iho inoiinttiins to Mounlahi House, the epuuker ulattrrid 9 
Oub nanlu ore marked by nvqaent gitiovea aud (iilaclal acmtchM, twuA 
Mt down hill, as lhc>y would do if they had bcon produced by gfBcIeii,t 
PMth and wiutli liorliontnlly along the Blopea, In a matiner that nUghttai 
Inra prodnced by bergs Kraiing along Iho eoait dtuin^ snbinermnee. ni 

> MrialkHU wore obaerreil to tmeh the height of Q,S50 hmt above th« M». 

■ tfaeptrgo, wliero tho hotel stands at (hat fa eight, ^oy torn sfaarplf mu 
-^ -- - g nearly eaat and west; as if, at a conain praiod of nibaiorBOB 

UliiK Ig» had been at liberty to paw aoroas Iti ordinary covne ll 

iMweon two islands. During the greatest amount of submerctaM 

ntry, the gloeiol son la the valley of the Hudson maei have bean 1 

1 3,000 and 4.00U feet dnp, nmt 1( Is probable that even the hiKbert H 

Us lleMowthe wotur, In Wales, It has bMn tihoimllntdnri 

■.■e of the eoimlry In the Klodal epoch, the drlA. In soBt* cU 

i onl or tbo valleys by glaciers; bni, though the CotidciQ mnn 

V cqaall; 






ftb>x»\*wft'»«»»fc^«iK' 
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tf>-TS >!iiriiiiC irTn(«c«niie in tbc wiiy tlinx limk plwe in Iho poMH of 
.•:i! N*aiit-Fntiiuun,>iiil Jd jiuna ul'Ilie H i^fliliuuls ol' Stullitiiil. Il 
1 nbuTe ituU [lie upper pUia uround Lako Kr)o, nnil tlio lower 
< luiorio, oiv uliku covired wHL drill. I'lirtoriliinurM ttirmed, 
it niodilli.-<l, iliuiiig llio uiniiri;i-nc« of llie ['ouiilrj. In Nio vn1> 
l^wnmru, lunr Muntrual, uboni IDO fvet nbovc die rivur, tben 
..IV. eomainlng Ltda PeriiaKlica, savl ciillnl by Dr. Dnw9oii,«r 
Letla-<laj/. Di. Dawcon 1# of opinion, tbnt,whoii ilUi cJajrwM 
-1^1 inwliirli II was dcpuiilvil wiuliud llic hnnv of tlie old com! 
>' mHke» the RTCal durarpniBDl nt Qu^uniUiwa aud LovriMon 
I ill' pinliu nround Laka Onlurio. IE has long linen ui acivpM 
" I'ulb of Niueitm commenced st Ilic edtrc of tliia ttrarpmam, 
_'< >r^ liuB Krnduidlj been ]iroducud by tliu river wiiuiii); iU iny 
' Ti mllus to thi; ptnu: uf the present FitUs. lu tills «»et, Qlt ' 
iL-alluit IhtFalk cammtneed daring the dr/uiilioH ofllie Ltda-dag, 
: nf Ms dfi^ ptriad, When, dnrini; the omciKoacc ot Ilio comir 
' iiriicnt bad nlrmdy riimi portly nbarti viaU-T, 
II vennsneeMtod by SIrC. Lydl ai the minimum flirtheUma 
'■U\: cnwlun of tlio gorge of Niagara he approxiniulieiy romwti 
-ilily Iwlnw 111* rualtty, wb haTO an idea of tha amount of titm 
I'l iiiare (hcdow uf tbo driiV-perJod. And, If tc hu ever foand 
' iiraiely dclcrlalno Ihoaiidcnt rate of ivc.t»HiaD, wc ftliall baTO 
r^i appruuch to an uclual mensarameat of a punlou of |;aologl- 



GKOLOGICAL STRCCTCTtE OF SOtTnERTf AFRICA. 

11- ilirory ortbsHbrnctureof iIiotiontliGm )>*rtorihn AfHcnn Con* 
ii[i;iUyiu-w to the great body of natnnLlista.mliitiid.aJ tbej* bn«' 
III l-viriniilne of Uiocontuiy, by tliobugu blotcbof red [Mlntby' 
'.' •tH bare cbo«on to represent a Bupposiid muEral plateau of lAT>,. 
I li'[i(« wilhafluillar formation In tbo centre of thu PLtilnaula Of 
It turns oat that TliU U a mere analogy, a flctioii and roiitoln.. 
:. '.eloped, in til» anniveCBaty apcccb of IS^, f>oni a atnilr u£ 
'l>i-««ino iduawbk'h Li>-[neicon obtainud by bla own cxiHwImM 
'i.'il. Travelling amonff InriiB Capohoatha, rliododuiidmns and Al- 
io bolanul (bit liloiadf moving over a blgti table land. ulUiotigh 
m tropical euii. Ili-eccnilinj; suddenly itant ibo centre oT AfHca Hit 
I Into iliu loud of Ca«sangB, watered by Ibe livur Quango, 
I uiiinatu of de]ilh by the rudn moibod of plunging hla lber> 
w Into boiling wBicr, noddnt; tbe thin red tinu of mud-rockii lu Uq 
,iid nuuumbcijng the onormoua sbidlow lakes aitil JaUty^ 
t nlgbi; rivers fonning the Zambesi and liuntnK ibrongb a duw 
n the Indlnu coact, ho thought he saw beneath him a rveuntlj and 
d couilnvnt, of platti'r shape, with broken vA^t on (bo bu4 
Tbo grout iiunU and eonth volley of Congo River cuts this coUl- 
o iti boitc. Moantlng tbo opposite or wcitera wall uf ths 
ling llw westom division of the plateau, hv dmcitailod Binn 
(k coast, ov(T tlio apiumvd (Klin's of tlio nx-ks, Ho saw at onca 
I cooit of Afrlea is no itralKlit. Like liiat of Saulh 
p u ilocp geological btcaW bi Xho raavVi -nwA-^rafc 
jMywupttii Audiw and, f olcimlc cium*. U w»aBa.'\«iy<B WKt . 
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tu hurc e^npL'il both E)t. Uriiiii^Bionc anil Sir Kudoridi MnrcIilMm tliM fl| 
I vldo uurtli iiiiiJ noiillj rluri lliriu^;!! the {ilatmu, U tbi; iKitruoi of whkb A 
I Cungii iiiuiinikrH. ii]ii!i[ luivu bcou CK-i-usinuol by Jiut tui-li n I 

^In Uic nirks us Utut wlikh gcotoKiHU tn Amcrico cull iho C 
I axU, IbpBiiitiiig tUc eiuttm und vt&tcni cowl-Oclils, bIiIiud 

«u LB to [ho uuitli aud Huulti Tiklleys uf Uic Jordita Aud Iliu SUe. 



Hr. Hopkin j, of Ciunlnidgc, hill Tnodd Eoino nulicr iaioreTlns eocpe 
on the (ondiKtiBilji or coiulai^tini; puwi-r at iliffurcnt salitcwitoi for hml, < 
t tAIrb an ncrauiit tru laid Irafiire Ihu Kojul Society uf Lunilua. ill Jmio bl 
L Wltfaaat uUtniptlQK W iIiurHIh) his piwe«se«, wB (rive 
P Manlu, and in ilctdmids. llio conductivity of " i^nconii rock" (it«|>(K 
I we pmeumc), salonitcd wltli molBmro, bdni; tokcti as iiniljr. 

Clutlk, lutlKi(UWorifryj>n»f(r. ■« 



ClmJlt In block -U 

Odliu reek SO 

Uwd oonipuit UmaloDis -do 

SUIwoiu Diiw red nuilnoiie -Tt 

Sroettaoe. 38 

Hard coiDpBiits»idilone(niIllflaiM^l) -iH 

H»rf compUit oldH!dinienUr>- ■« 

Igncuiu rocks -Si 

TlM elTect of pmgun on the condnrting poirar of tn!i«»an«o« wu ■ 
trted, nnd proved to bo Alnio!!t noUdiig. A prouarc of 'i^Ofi Wu. m * . 
tlnchof bwa-wax.spormactiii, anilcliidk, lind no HpprecUlilc cOkt. V 
d t\ay, irhl<^h liiul a cotiductlnK powi<r or 'S6, hod Uic huud n 
I ^ 1>7 a preasnrB of 7500 Iba. 

D, with condacting! power of '5, divldod into ntntta Mcb oi 
y aidl, wbon compiu^ witb it similar ma^s In ono bloefc, had Ita n 

I poiver diminlabcd g'gtli. Wticn tho emiut were au\f six indien tbtdt,( 
dltnlnutlrtD waa-j'grb. Tlio clfuot of diicancinuit)- of substnnm Lt, (b«r 

Snturatlon vith moiiiturc, on ihc otlior hand, prodncM e 

I I fc pcM effect, aa will bo ^ccn on cnmpnrint; Uio di? and enintnted U 
"k, Ibe dry uid snturBtcd novr rod sandstone, nnd ognin the dtf ai 

' VKIA "l^eoua rockjt." 

TbcM facis bavT a certain liearfng on n gw>1ogip»l qnexHon — 
tnin!mlK»loD of hont hum tbe tuivrior of Ilic otrlh to Ihu cnut. Tbo m 
fbr inntnnco, toMhcis bcnl uiudi hotter than the chidk, I 

> oolite, inp ii^coUB rock better than the ianislonc, BDd In ■]! a 
k cli«j5od with moistntc bwct v\v»,u liii 4n »k1»- "^ 





GEOI.06T. 211 

.nr ilic i|iiiiiit(lyof water alisorbedbj each rock nt given iBiupBrutoreB, and 
' iiiiilnnlvliy Is BMictlir In propurtldn to Iliv Hb^orpcloii. 

■ ■inn at IheuaeihM maybe tmuloof ilic tallies, we wxnildreAV 
i.iirksmiuleiiyUr.Boliinaon.ona [inpcr Kml by I'rofcstor Hen- 

< u'l'imt tnevtlns of tliu Britlah Aesudstiun. Tbo eabjod mil 

:■" of llraritj- at the Eaiib's Purfacu." In ulloiUiig lo cerUAl 

A luid icmponuy changes of lOToI, lio raoDttoncd iho Ibllowiiig 

— "Hi^ tauaii ihe entire fuiii nf rock niulhiUnn ifJuVl lit Jrmnfjk 

^fccier/, <u Im ihghlhi. bd bi an aitrimomer ipiUe jHn-ctfiliilf, tfM 

■i: lauim lo ihi tail, at attoUicr (o Ote tnO. This he nt fltsi attrib- 

1 to lite viiryiQg power of the hud'b radiation lo heat and expand tbo 

k ihronghoiil lbs year; but liD mibeequeiitly liad n-iiBon lo attribiUe ft 

)uir to tbf iuHliraHoii of water to the parts where the clay-»lale and lira*- 

no iTii.K? met. Tlii^ mryiiig qimntlly of this (watvr) thmu|^i the yew IlB 

< I I'xerleda puwerfal hydrostAtic energy, by wtilch the puflclon 

■ n slightly THrieii." With the tight Ihrniahed by Mr. UopUnt'S 
. <io may prannmice the explanation aaliHrurtory. Armai^ aod 

> standonablllac tbo jancdon of the mountain limestone wllb 

. Iinrtng, at tt wore, ona leg on the former, and the other on UH 

"ill rorks probably reach downirnrda one ur two thousand AtL 

, ills, the one will uhiorb more water than tlm oUiur; botbWU) 

.' :i~i> of condilrtivo power, bnt Ihe one which hna abaorbcd mon 

..li »ir. iitivn the gtvatevt increon; and being thus the bettermndnctor, 

il.Ii-uw .i^rtalerparlwaofliail/nnH Iht hat mielcuib flat lo tie tHr/iue — 'y^ 

' omr, hi fai'i, temporarily hotter, and, na a ronseqaeni-c, txpaud tiurrt Aim 

■■(*tf. In n word, 4o(* rod* irifl exp/md at Oit ait itiuoti; but Oit ifl <P»- 

■ lor, or mmt oitortenl roch, jciH fxpatul vual, cW lerm lo till Ae hl^ to am 

'■ : laAKirytntanilviU nJaiile ino^, and lAt km idii teeat to be tUled in Hm 

I'lie Tact in cnHon-i, and 

11^ are higher at one tea 

.! nerer could have necertiilned by meninreracnt. &i™i, tlicy nto liitfbMl, 

<r DA wu wonld have Bnpposed at the hottetit scowin, bnt at the wctnit 

'./n/, H in from ilie d\gcmt raitt oT expamion of illlbrent mrha that tkU 

., Invu ilUi'uvural ; bad the limegtonce and clay -elate expanded eqnabljr, 

ii:h OliKrvatory Blood on a M\) of homoitcnemis rock. It would 

'I unknown. ^uirA.lhangh (be phenomuiiiin ta In llie «ti4rtv»C 

:,•!. it Is by eouietsD with (ho hi'itetit tlioi it has liccu mode 

. A variation of probably n nccond, or k»i, In the rig' 

■ i>r tour stars, obscrvod at different Boaaong, no ilouiit 
■if- DHKiii'lous nstrouumer of Armagh, nnU oven cnHbl» 
i^->i; wlileh has boen coolinneil as ilic tmo eauEc, and plaenl iu 

.:ir Iiy the oxpoiimanlti of Mr, itopkins. One useful h'woii may 
i uotn tlie tliscovery — to bu careful to etuet obscrvatorica on a 
'ML'i^k'iiH.'Liud fouwXnHtjn.^ Utin. PhU, JonmixL 

OS THE ISTERNAL B1!AT OF TBE FAT!TH. 

■i-iioD ou the above subject, nt tJiP ln»l nu'etini' of ihn BrilMi 
I'nif. lleimMecy aiiiil, that Prof. Pliillijin had dcscHliril 'KTh^ 
I' ttnu'tiiTF of sedimentary rock!, whli'h chaii^s ho iiad bcoo 
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Dill; upon lluUtod uinsBCS lUul lu Ilmllcd araui: It ihIl-I" ni^n ,i, i 

L ictmurnl lunnnur, nuil tVom lu gGncral a nouri-e iw tlip i- 1. 

I ucccMiirr to idbr diailnctly lo tin- : 

I MiarM of niutamorjilik cnlortflc agency, ns it "«« fi"" 

■ o by BWiltonii'n of wtf liigli undioritj'. Them nr. 

tfons ft>r bollcrlni; tlint, nl a tcmparativcl]' mutB clc|<t1i tn'in'iriili i 

\ gnrflwe, bent oxlats ntOlclont to melt the moit nsAvctoiy rDcja. 

I Mpa wuouniwd hy Mr. Ho]ikini< U xapjiosol by tonia ero\(igiM to M 

I tllt>»K«Dli«liuulrols9<1>lo. Iliii this n)nclii.ifnn rci]nirc4 for it< eaUMI ' 

I eondltlona In thu structure of tlie earth wblch Mr. Hupkiits iIocd not p 

f but vhii-li he it camjionoil to (Uinmo, in orJer to reOiu-e hit equt 

I nniabon. Instead ot asausning coiutltjoni, llr. HiMmmsoy wru hd n b 

I whu vroiild Iw the nio»l proUablc nruetaro vt lltc eurlb. If ttic ft 

' lu Bolhl untBt Killowul Uiu pbygli'ttl Uirswliieli nni observiHl on th« mBiI 

tiCgi or fusMl iniuHcs oC rnvk. It follnwi fniiu tbo whole of hb 1i _ 

thM not only do wc faticsa no rcuotu (br butiefinK that the EHth'i i 

bM B Ihiftknon 80 grcM as that Hnnonnccd by Mr, Hopkins . 

g thli'J(Tioii» will prolmbly ho roiiud to Jejieiid npoa the llmft ofH 
oT the latiBIaoocs of wlilrJi it ii eompoBcd. There could, l~ 
iUfflcolty in perceiving how, during romoio i^eolo^cal oi 
cruet oliglit be *o Ihin aa to nllow a vory important IuBohuv H 
fty lite Wnb li'iniicriituni i>r Ihc Inlorlur finid inatler oi 

a deposllMl ou Iho omerBnrTara of Uio aolidlfled 



£XrEBUtE.Vr OK THE UELTIKO A»D COOLIKQ OF BASALl. 

At B mn^t meotiiig of tho MandioEtor SiH-Iet;- of Eni^nMn, Mr. 
' flcHifbcd on cxpcrimont rcrcnilr made by hiiu on i)id multliig Mti 
I of busnlt. Abont 31 rvrl. of bnanli win meltcil in a larKW " 
I toiy famHra, and iiftur a nlov <-oo1lnij dnriug thirtwii ilny 

!r ■trtttiini of stonj' rcati'idnr mntter, abont one liicli tblrk, 
I tf Hock (tlnsa, from two to dght inches deep ou that side of Um 
[ TTM ■xpoeed to the nfr from th« door of Iho ftirnacc (elMwIm^ 
~ tr the TcsiFnlnr Uyvt wm «otld STono, Inicrspcntd hwe an 
I dMnibtiles). Mr. nnvrlccs addwl «ome Dl»crTatioii9 relating to I 
' expertnients wtdi-h be hiul mmlo to ascertulu tbo temperature of iat 
Iron, and of mcltud basalt. 

AKCTIC GEOLOCT. 

Ou Of the most Important nranlts bronght om Tiy recent Arelio R 
I Hon*! la Ibe eeumlng establishment of iho contliufon, lon^c ulnnt uu 
■he ton lompcmtnre of the aretiu luiie In the gllnrinn, DwMl 
\ eubowKJomnii nRtw, wo* not eatcntlnlly diiri<rvnl fror>i rliiii tti lb.- li 
• Th«iitndy of thegeographiriildistrlbailon nrfinirr ' ■ ' • 
I ipadM hilvo bat n narrow mnge of temperature In " ' 
I In Ihll VlKor, and (ivpn fomiilis nnd lrilH>« huvi' onrri 
I 90° F. (buiWDvn (»' and SS'i ii Uio wliolo riknge ot 1 1 
mnls — and siwclw havu stJIl more restricted limiip 
(.of ilie Mnii> sporliw of rorals, moUnscs and iiii' 
'rlnp rrjirwwfitnffK, If not Idimtlral, Hpncitw, 111 laiii': 
'lut onv MnctuslMi. Tlio ticu uiv^fomAxv of Vi^>; ' 



bbwllie relotivc Fixu or nlmed !ipi>rira tiulintci-it a degrci; ordilTcrciireiii 
■^ - mined. 

|> Jnnude fbesiln extend Iho HTne atiproximAie untfonniiy onwivrd ta 

Ic p«rloi1. or pnivo a rfL'urrenco of ii, If it bad (nwii intcrrapted. 

t. M'UUntofk, ia ihu luimidvo of Ills expcdtlion. Iliua tpciilu or the 

i tit Printe Patrick's Land. " The fijsalis are nil Small, Hud of only B 

I^VwImIm, come being Ainmoniten, but tbe gnaiur pan bivalves." "[ 

4 Ottftlloirbat apppontj lobe ik fo^Il bone lfclnhgfnamiixt)oniy pan of 

>f the Ehignient of llie rode." The lappmeil IcbtliyotiaaTiall 

Jnraaiic fowfla havo also been tbund at Kaim«l 

r Ook'* Idloi, in nonhwest America (00° N., 151° W.); and Dr. 

Jt iDimdOnl tliospediM of Aamonitu TPaneuefiiJti, A. bi/ilrx T [Itie •4. 

m of H^'eii ttvta JnniEBie dcpotlu In tbu And<^, tn latlRido 34^, aoutb oT 

~ 0, It Hatsd to be not dlsllni^lBhable fyom [LIh |, BelrmniUt pariOiatti, 

Profewor HunijhiiiD of Dntilln, In an addenda to C^t. 

dE*« natatlvo, rcnuuks upon those interenlug dtBcoverieii as folkiwt; 

m fUsamny of bihOi fossils tn (>^ tn 78° nonb Utlcnda, ta calcalatod to 

w (ontldonible donht npon the iheurios of oUmate whii;h would occgunt 

Dpwtchant-esof teinpeniiurQ hrchangea hi Ihecvlative position of IumI 

lU the earth's aarface. No attempt, that I nm nwnro of, lia* ever 

» calcnlnle the nainlicr of degrees of rbangc poaslblo. In conte- 

Hof dlN^es of position of land and water; and fttim some incomplelo 

*, I have myself made on IhesBbjecl,! think It highly ImproliBllI* 

ilues could bare ever ptoclaced n temperature In the sea at TC* 

la which would allow of the eKiE^tenre of AffliaonlleK. ospedally 

M BO Uko those that lived at tLo same time in the tropiciLl wartu scaa 

■ Mulb of England and Prance, at the close of tbe Liaside and the eom- 

Milof the lower OoUtic period." — Jbridgrdfrotn Siiliiiuia'i JoanuU. 

S THE HABITABILITT OF TCE MOOIJ, 

a HeiHchel, in the last ediUou of bis "Oatllnes of A^tronuniy," 

idiled the following paragrnph on the " hobltablllty of the moon :" 

1 suited of the roooti's habittibiliiy, the complete absence of air, 

orer her idoU mrftcit, would of covrsc be declFl^'e. Some vonald- 

f u contrarr nataro, however, sngpest themeelvoa In conBequonce 

xk lately made by Prof. Han)<en, viz., that the (kct of the moon 

wnj's the sumo face towards the earth ia lu all probubltiiy the rcanh 

ifritlon of iu llgure in the direction of a linejoininii the crntrca of 

.Ik": acting coi^jolnlly irrilh a mmcoirieideiKe qf i(i etiiirt of graailf 

■■'f ifminttry. To the middle of the len^ of a stick, loaded 

ivi<i^l at one end and a hght one at the other, attach a strlnR, 

i>iiiTut. The heavy weight will assume and maintain a position 

. Ill in of the Joint mass furihor Ihini tho band than the lighltf. 

iiii|>mbab!y what takeH place in the uoon, and tho reodcT nwr 

riHHm us retained in her orbit about tho earth by some ooerdox 

1 11^4 to that which die hondexurtii ontlie compoond mass above 

"ii;;h the strinjj. Suppose, then, Its globe made np of material* 

'iiiui, ond so disposed in ft* interior that »ome ninsidDmhle pio- 

1 n!«iKb( should exist cxecatricnlly sliualod: then it will bs 

" udod that tbu portion of Iti snrt^uv) nenrur Wthst heavier qot- 
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will pcrmnncnlly orrnpy ttic slluulion most rcn 
now consliliir what riiuj' be wipctncd to bo lliu 
olhcr fiiilil on Ihc eurr]i(« of snch a eloho, suppoaing lit c|Uiuitttr nM s 
clciil to roTpr and dmrni tlio wlinlo mnm. Ii will mn towanle the \0i 
libKCi IljHt ii to £iiy> uot lliu iie&rcBt to the ajBtrc or Jl|cnre or Ut the eta 
, point of the mere ipaectKxaplaii by the moon, hultotho rcatTDorthe vum 
I vhM [i cnllod In moPbanics the centre or grarit}'. There will be tiin 
a ocean, oT monj or lens extent nreonUni; lo (liri quinll^ of ft 
(Oreinlr o«er the licnTlornacloas, «hUe the lightor portion of ibeaolidin 
tW will amiid out osacoatlnonton tbaoppoRltniEilo. Andthc tiolKhtati 
the level of lucli ocean to which it will projen will bo );rcMBt, tb« p* 
tbo oxcratridiy or tlia «>ntro of gravity. Suppose then tluU is the eaM 
cuntrlcitf nbonlil sinonnt to come thirty or forty milM,! 
woold lie tbo trenernl elevation of the lunar land (or the ponton Hu 
eMtbwnrdi) above in ocenn, that the whole of thai portion of the V 

to would In fact come to lie r^r^nled la a inoimtDinaDS clevatloa 

ths lea-leval. In what n>Kardi Iti usoiaptioB of a definite level, air lAxi 

pndMly tbe iume bydrostnCical lawi as water. The lunar almospbera ivoti 

ti the lanar ocean, and fonn in Its basin a ioita D^ air, wfaow iqip 

at an altitnde sncb u we ure now contornphttlnf;, would bn of o3M 

■Ito tenuity, especially ihould the lunar proviElon of air Iw Icai Blniudam 

' -jwopoitlon than our own. It by no moans folbws, tlicn, from the 

1 iaT vlslblo indicationa of WOMT or olr On this side of tho moon, thai I 

i it oqoally destitute of them, and equally untitled l^r maintBliiintf 

e »li(tht approach to siich a sinii 
I obtains on the eunb itself. Nearly all tbe land b eolleded In ono of lis ken 
Bpbcres,aDd much the larger portion of the sea In the opposite Tlum 
evidently an exratsof heavy maloriol vertically betieath the middle ofll 
VasiSe; while not very remote nvm the point of (ho itlulic dlameldal 
opposite rines the i^reat table-land of In<tia. anil the Ulinulaya chala, M tl 
lich thoair bus not mora than a iliiti! of thodonsltjrlt hM< 
the lea-tevel, anil Cmm which animated oxlstcnco ii forevor exdoded." 

It has iKteu very mnch tbo fujbfon, In works treuiai; of ths pUiteci, I 
take their actual distance ftum the eun, the re^lar fbrmulu fbr ttie dlndM 
Hon of radiated heat, and Ihence to cODBtmct theories wldcb sound '^^ 
pretQr in a lecture-room — batter would be oil la Venns and a rock of loa { 
Saturn — but which will hardly bear philosophical InvestigotioD. 

Sir J. Herachol throws some li^bt on this sulgect by hinting at tbe. 

UUty of dittbrcnt kinds of atmoqiheres. "All men do not dreos in Om 

It ll very probable that a dense atmosphere sumninding a plono^ 

*Ib>wlng the access of solar heat to its surface, may oppose ■ poi 

oblMclo to Its escnpv, and that thns the feeble sunshine on a lemon 

BMflw RHolncd and accumulatod On Itssur^e la the same way, and I 

M ivason, that a very slight amount of suusblne. or even tba dls| 

U of H bright though clouded day, aofilc^s to mnlntaln ilio intvio 

I dOMd erecnhoiuc at a high temporatuie." Then, again, "the fail 

L.Vf giwrlty, or Its efHcocy in countcraclini; mnscnlar power 

~" ll Mdvliy oa Jupiter U nearly two and a half timc« tlio 

re than one half," and so on. "Lastly, lUcdeiuiiiy of I 
me^ijrbtii of the eiinh's.so that it mustcouKliit of 
>r on iho average tban drj tic-wmA. 1!-n« ,'aT,AEn 
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wo DOt Bdnilt in tbo tonditlona of thai crent prolilfin, iIk' m-iiiircnanco 
(Uid inlcUM'lua] exieteni's hiuI hn|'i>lnesH ?" In iithcr wnnis, iva 
linpOBMulijniir lintuoe or two Ricta om of ngreiw uiiiny, ami know, bo 
rety Ultlo about Iho inaClcr. 



Mr. A. R. WallAM, In a paper on the Ani lElondf, » group one hundred 
aiA any inll« South ot Weelcm New Gulnoa (Ann. nod Mag. Sat. HIU., 
r\. Jan- I&jS, p. 473], shown that tbe Eoulogy of tho t^laniLi la close); lo- 
i.iriil ID iliut of Kew Guinea vul Aufltrnlla; and ibui abnllow woH uotonlf 
I >iin«n tlic tvio hist, Bs otJiurs hod tmlbre etated, bat that diey extuuJ and 
>u luilu the Aril iponp. Tlio depth or water over ihu wtiole lo Australia Is 
ii^ry Duarly nnirorm at alioul tbirty lo forty failiolua. Ur. Wolluco any*: 

" Dm Hum la soother drcumstanro atilJ mora strongly proving this cod- 

TreOoa : the i^rcat bland of Am, eighty milei in length from nunh to soutli. 

la trwTaniKl by three winding channels of snch unllbmi width and dcplli, 

tlioneh passing tliron^i an Ineipilac, undulating, rocky couotry, that tlMjr 

iecni portlouB of true rirore, though now occupbd hy aalt water, and opmt 

at each i^nii to the entrance of the tides. The phenomenon Ie uuiqiM,«iidwe 

tmnaccoant ror their formation In no other way than by snppuaiog tbomto 

liFivi' lii-tTi iiiic-c tmo riven, baring their aourco In tho nioantulnl of New 

: I reduced to their preoouc conilllion by the subaldcncc of ilio 

■.iiid." 

Ii^ilf of the pHseoriuo birds of Now Guinea hilhcrlo ilejiiTlbed 

.. i! iafhe nnlhor'it coUectioua made in Ani, ajiil u numlier alooof 

^,- . „ „ ... ;in! other tribca. 

Tli£ aiiitior (imhet observes, on tho absence of tho peculiar East lodlan 
types : " In ibo Penioeida of Ualaccn, Suniutra, Jnia, llomeo and the Phll- 
Ipplne binnda, the following families arc abunilani in apucios and In individ- 
nnl^. Thty arc evcrywliare ramnunt birdt. They ore the Buctrida, Pkidm, 
Hui'comida, Trogimiikr, Meruimlit, jMn/laitnida ,- bat not one BpecleB of all 
,iiL-^ nuDiliw lit found In Aru, nor, with two doubtful exceptions, In Nevr 
'<>ilnea. Thowholeace niso absent l>om Anatralla, To coniplels oar vtow 
i-r ilw rahjcct. It is ncceiHnry alao to consider tho Manmnlla, wbicb preieot 
p(-m)lari(le« and detldcnclcB oren yet mora strlkinj:. Not ono apoclos (bDnd 
In (he Ecreot lalands wcaiword inbalilts Am or Now Guinea. With tba 
CKoeptirm only of pig< and batn, not a i;enus, not alXmily, not even an order 
of fnammals 1« found in common. NoQiuulrnniann, no Sdnridtn.noCar^r- 
>r Ung;nlnln inhabit thcao dcpopniatcd foraats. Wlih (ha two 
M Above meulioord. nil the Mammulln an Murmpiala ,■ wbllo in tho 
gnu Islanila tliere ia not a single luorsupiall A kani;uruo InhaUli 
eT«ra] New Guinea), and tliia, with thrua or four spudea of Quau, 
m little Tat-litto manupinis, a wild pig and acveral bats, ore all Iho 
s I have been able to obtain ur bear of." 



, on the above subject, bos been uldrwHid by Osw^d 
r otFiaau yen have ailoptn&iiha oi)bi!ni&tAl£ 
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Fiirbce, lliHi in (he Miocene period Uie Eiiroju. .ki /nTum.'rn c\iei)(J«l tot 

Jliorus and Cnaaiies, ooii aapiMntol it liv IH'^h [iro(iD<.* tii Inn, Ibt) V 

I dominant EurupoaD charactor or ibcM IsLuid*, wlikdi o<:i»h in ttieir InMi 

II A£ [n Uiuir Sura, pri^viw ibst llioy wore ■ndnliUi' joined to tbe e( 

XcvurtliDlcsH, we muEtnol Toif^t tliut, nn wmpuml willi Emo\ 

I tbcM tslomU are very diflereot Irom. tliose or tbo UedltcnAoeui. Tlt»5i 

I dlatlnKnl^ed, in tbo first place, by amndigreatiTnumberof pecnliaf^edr 

wluvll uuiBtitateaUilnlOTB Bfth of the plants; luiil in the cocond, bf Mil 

Amoricnn ^pcs, whieh nitikB their appeuranca in all tlicM laUuidi. Tbi 

« not onlr cortaJn American Bpaaus wblcli niigbt have nuiuhetl then m 

ditntully by the apinc}! oT the winds and i-unvou, or of moo, bat Anode 

gcnem wbJcli are rcpre-sented by peculi&r ipcciee. 1 will iastiince thu gew 

(Jttiira, Sylmbogon, and OdroneUa, ut alto tbe aniquc piuB of tliu Ctuiatl 

(i^M caiuirifoiii, Sni.)> whicb belong* to tbe American toran with Maml 

terniue leaves. TUu relations of the LioreU la very remarkable la Ilib i 

lipocC; tlioy form a great part of tbe foreets of lladcira and tbo Cuadi 

divldiiiif Into four «pocle«, and playing on Imponaiit part. Two tipM 

(OrcoiiiiiKiit Jiaciit and Ptma tndicaj ore eseeatiiUiy Aiiiorican tjFpoa; t 

I Uilrd iPlmtk B'lrlmtana, Webb) Ijelotiga to a pmiu which ocean in IndU ■ 

I America; and the foarth {Launu cauariauit. Webb) cornttpomU Willi I 

I Kniopettn apocics. By the poaseaelon of those lanrd foroeta the Itlantbi 

I the Atlantic dllfer greatly (Vom tliu Afiicoa cootiocnt, where tboy arc aotln 

'ng, and approach America rather thou AAricu, nutwithsiaiuUBS I 

I' proxlmily of the latter. 

Tbeae lactE obtain g^rsat Importance by the obsarration that tho Dots of t 
' Atlantic Islands hns much nt^cmblance to the Tertiao' Dura of Europe. 
In my "Flora Tcriinrin lielvctlui," I have proved ihilt 
noniber of plants of the Tertiaiy epoch convspoudod with epuck* pem 
toHaileira and the CimoiicH, in uach a manner that there must bcsrclai 
between the two Sonis. On the other hand, our Tertiary Uont indicui 
gnat rwemblance to the flora of the southern Unltvd iitate«. Miuiy ] 
Itetlr clumcturislic gouera, such as TiaaUiaa, Styuaia, JLiynt J awftw, A 
ate, wire distributed over the whole of our tertiary country, aad camfc 
parilj of spcdca very clMcly allied to those which now grow In Amerl 
Othuc Beoeru belong equally to America and Europe (sueb od Uutrait, 
Pepulul, Aerr, etc.), and occur in the European Turtiaiy epoch, 
cpceloa corrcapondlui; with the Americiui forms. We Hiid eliniior 
MQOiucn the terroBiriul mullujica oiwl lui>Bets, alihongh this Is not m poiUi 
as with cogard to plants. 

These remarhable drcumslaneM ore cxplicaJilo, if nn suppose tlutt4wll 
tbo Tertiary ci-ocb a lerrcstrlul formutlon united the contlDonu oT ' 
•ad America, and that this surface was extuuiled by some pn^ectton W 
Atlantic iHlondn. A ghuico ut the map ut the depths of the ocean bg Km 
(hows that tlte Uutlom ol the Atlantic forms a lougitnditiol vaUo;, oT.Wb 
the iliNp«et pom are iKtween the twcutleth oiul fortieth dugrMt of lu 
UUtode, nearly at aa equal dLtiunce from Knropo and Africa; but tluu 
the iwa ulilei of this >lecp valley there is a vast maritime j^«t% vli 
IncltidoB the AiJnntic Islands, iib wbU mi the whole space Iwtweca the En 
I pMu DOULluBUt. Newl'oundlatid, und Ax'iutla. Buyund Uiia tpui'u anotlusr 1* 
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Bt or laa (Irptli, tnkca lis rieo, in a ilirnplion fVnin aonth lo natth«a£t 
Mnildni and iho Awires; it losos iwoir rloso lo tliu roast of Oporw. 
IT nv mny aEtrilinte unr impununra to llnuw very gi^ucnil il»tn, wo most 
■itmlt ihnt ilurlne tliu iDluccao period tbe marilfme plati^nu iihoro Indicated 
imi ooM i^TODDil. Tlib cDunliyi ll>)t uidmt Atlamls, wonlil bare bod tha 
BBme plnnta n* central mloMmc Europo, of which the rcraoing are found In 
the mcdiuso of Bwiincrlimd lu such astonishing profusion, tliut I sliuti b» ablo 
lu glru d»cri|>t[oii3 and flf^tir^ of about alz hnnilred speclua In lav "Flon 
Tuniariu." On tlic must of thin countiy the marlno shells praauntod a firBOt 
i-.initomilty In AmorirannU Europo; and Ihl^romaAiiljlo phenomenon Is tlill 
' i'l-iMlttcfil, lliat ICurupe has more Uttorki tbaa dwp-seu spocivs of sheti!i and 
lioi lu (iitumtm will) America: 'X'tiich provea that at Ona purlod a l)Bnd of 

I !u EToQiiil niust have nniteit there two part* of the world. Tha Atlantfa 

htnda bait Blwady rlwn lownnl* thn sontb consls of this contlnont M tha 
^lll%'iaap<lrlt)ll> That this couutiy was at the bottom of the sea during Ibe 
,i:..-enO ojiorh, b BliiiYvn hf Ibu fossil ahelis of PoiTO Santo and St. Vincent 
. .: Uailclrn and Uiow of tliu Azures ; but that It had emcr^d at the djlnvlm 
^iriinl la proved by the icnwiriiil tnollnsca of Canijol, and the fosiil ptanta 
I'f St. Jor;^ in Madeira. 

Tb« Ulauita fbrmed al this epoch wonld hare received their TepMtlon 
from the Allanlts In the diluvlnn period, and oonsaquEntl; at an epoch nhm 
ihlscontincnlbadcmeTcdnpon a new phaseof development. ITwoauppOM, 
Ihst Ihm, by a subsequent depression of Ibti soil, the eonncctiun witfa 
America was dBStroyed, and Bul)«c(|n«Dtly that which ctislod with Enropa, 
i<i> uball obtain the clcmout^ foe the explanatlim of the existing flora of 
iiii'sc lRbuid>. Wo there Hnd tbe nsmnlns of the flora of the ancient Atlaittl^ 
.':id. In eoufciiucneo, manj' types of the TerHnry flora ore retained theiO 
■.. i.iW ihuy have dlaappearod In Europe. These remains, with a MttKin 
::ii!nber of oihoT cpe<^M, form the peculiar plants of these hiles, eomcpond- 

jl- tn pen with the AmoricMu epeclcs, boraiise they have issiied from tba 
r.Mnr^ "-iTiro of formation. But it Is with Europe lhatthe*e islands have tha 
ujn.i ~]<i.i K'n fn conunon, probably becanse llielr eoniiectlon irith this contl- 

.\i Mil ii.iiniBQ period the flora of cHilral Europo was displaced by Rroot 
cii.iri,;. Ill" iliraaie(extonsionof ginciors, etc.); and as by the dcpreialuu of 
: u.' All.'iiill.H the coniinclion with Amerlea wa« dcstroyod, the now Europua 
' ':ntiUion cottld not extend on that side, but oidy lowards the eii»t. It b 
iiw that Iho characters of the now Te>,'Matloii would be cxplaiaed, panleir- 
larly ttiHt of tbe lower conntrliat, whilst the Alp« and the nortli have aaiw- 
KlBMdtanee. This also ts the reason of the mreat nnalof^es which oocnt 
rilbe north of Europe, Aiinand Amorioi. I arriru, tberelbrei, at tU 
■ in with yourself as rcpirda these latter eonntries, namely, ChM 
M ngetatlon Is certainly Iho most ancient In oar country, and tliat 
qnemiy.wbcn tbe climate became warmer, aflerthe glacial epoch, It roM 
ktiMlowootmtTlca to the noantaJas and Alps. — .4ni). Mag. Nal. Hitt. 




• •bore ts the title of a pamphlet recently publisheil by Prof. F. S. 
R, tbe wGll-known palaeontologist of South C&ioVlwa, »dtVu.VEk( «s*\^ 
"" gttBfttrt lacollectBdlnawMh.O wi'iSgfc.tiWfc'y " ' 
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ANNUAL OF 8CIEXTIFIC DISCOVERY, 

of tho Posl-PletowTW {TpTtiafy) A^Si s nlunJiOT Imrc hum fhiiiiil atrparentlf 
belonalng to aninula hiring epccillc cb>rftclcni In «>iiiiiu>n itilh rorinir, 
lirlng spwics nol coimlilored InJIgonotis lo thi« connny, 'nr h as ihp Iior 
kof;, ehwp.ux.irU!. TtH^10 rcmnfiiK, ikltlionuh n)>pBmilly Iielniiirtni; to nv< 
•IKwtes, Prof. Ilolinoa Iwlieve* » 1>« (rae fti""il tennina, innamurh «» tl 
WBMoblitbiednoEOTily fh>Tn the bonbl and ilDltuof rJTeTS,bulal«>lll tal 
ntunbcr tcma exea-ratiant servral ftwt below the inrtluw, and u a dIHm 
ftom Knj scresm, creek, pond. Im^nr rnvinp; nnd in some rtucB fTomin 
vMtoiu Iwlow the h1(;h vandy liuiil of nitton-llcldH. 

Prof. Leiily, of Philadelphia, who hns exnmlDHl (be conertkmt nuule 
Prof. HolniEj, niul olhera, rram the recent gooloetcol rormtiiona In Sa 
CwoUda, and abo the 1oi?alltle> ft^ni wheoee the moel int«rc8ting ipoctmi 



were obtainwl, wriiee bb (bllow» : " The coilections consist of a 
kbie Intormtxture or TcmainB of flshoa, reptiles and manunalj, from 
AMsne, and post-pleiorene fonnaiioiu, and conilBt lUDoIl)' of teeth, ottea ' 
IMVMirvcd, but n^uanlly In smull fra|:mentii, moio or Ihib watortroni. ) 
Ol tlio fossils sre itained brown or black. Ry fbr the ercat™ ponton of tl 
am obtained IVom lbs poAt-plelocene deposit of the Adhley rlrer, atMot 
nnos ftDin Charicslon. The pouolry In lliis locnJity U compoKtd of a 1 
of wbfUih eocene marl, oontidiilng remains of iqivlodim — tharht, aadnn 

re wbkh !« a gtratnia of post-plokreene marl, abont one foot fcn Ihi 
Ovatlaid by about three l^t of sand and eanh mould. 

"Tbopoi<t-pldoccnemar1ronlnliiii[ri^atquanlitteBOf imtntloT. 
ftwrmenH of tho eoeonu nisri rock from benenih, min{i;lcd wiili (and, UmI 
aned pehblos, wnler-rolled fragments of bon«i, and more period mtnahwl 
.e>, raptUsB, and maramalB, bclonglni; to the poet-pliocene ami eoOM 
fbislls. 

" On the shores of the Ashley river, whore the pSnt-plclotene attd eoeci 
fbmiiitlane uro exposed, the fo^idls arc wiulied (torn tlielr beds, and liMOX 
nln^lcd will) the remaluB of recent btdipenooB and domeatir >Lntinak,M 
tUgcrtf of human art; bo that when a colleotion Is made in thi* looiItQ', Hi 
KMDetlincs difflcnli to doienniiie whi-'lhcr the animal npmoini balonciod 
farmntlonB mentioned or not. Gonemlly, howerer, we have been aMe to • 
ecrudn where the fosails belong, which we hare had the opportnnltr of eaUfl 
tnlne, from the fact thai thccreaturnunibcrworeobtalnod froni tbadt^Ml 
nilVrred to in digging into thum some dlstanfc trrm the Ashley livor. i 

" The cotlDcdong conlnln remains of the horao, ox, aheep. hoK> and i*i 
which,] ted strongly pcnniadod, with the exception of ineuy of thonofll 
firsMncntioaed animal, are of recent date, nnd hnvn beeoma minitled «rM 

I tile true fOBsllsof the pos^p1elaccne and eocene fbtmalionB, when Agy In 



been exposed on the banks of the Anhley river and its tdlnitaries- 

luTginit BtrVK i 

tbem In lbs anccceding pagrs, 1 think li will bo ronfcded that thi* antnal ( 
liabtted the United SiaicH daring (lie paat-plulocene period, lomporarllr vl 
"la noNoiigii, nt^Imyr, and the great lirotui-Oontod biinn. 

" Many of the mommuJlAn remiUns are of recent aniiuulii. or. ai Itiitt. ■ 
trndlsdaeuiihable tVom the cormspoudiug parts of the latter; and If tjMiy a 
not occidental occupants of tho post^pleiocetu.' deposit, are hlKbl; interoatin 
IB iBdlcaiing their conteniporuneous existence with man}' spedes and gvaa 
now oxtinet.* 
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tlta^MM tOb«qnlte well itutlieiitU'iii 
nitir dUtrilniloft, both iii a wiJU ai 
111 •01] Sonlli iiiiprlcn, did nut bilin 
rdlMovery by Eiuiiiwiuui. M'illi Ihis fwl ia viovr, in conjanr.'tion wilh 
tlrmiuEMiice lliiil uilmul remiiiiu of lalu puriuds mny become BcddenMl 
nccupium of earlier )EHilogi»] tbrniuioos, wd elionld reqain- strong evidunco 
i'l Ihi Bdiaiicvd iHiroiv It U aJmitlcd that the bono tioiont;v<l to aa andciit 
I.LI 111* of iho w«NI«ni vurM. At tho proceot time iheuvfdriiiv mppeue tu tm 
iLlIluletill]' KKipla to Juaiiry thH Utter concliulon, and it 1b fimherniataliicd 
iif tlw dlnrorery. In iba some port of the irorid, of tfa« teoiaina of two »])c- 
clu> of the i^hMcly Killed gonns Rifparion. 

" Ueninlnsof the horse, dbcovcrod la Brazil, BuciiosAyrea, nnd Chill, bnve 

U.-iiln<Iii'nle<lb;I>r. Lund, Prof. Owen, M.Weddell, and M. Uervati. Tbesa 

iiiifii no well-marked cbiiTSctCTg dlaUnKitlsblng tliDto from corre- 

1 1 idDB or the akcleton of the reeent home; and from aeompulsoii 

:■■ ' »nd description* which have been glveu of moat of thorn, lo- 

< -I.IUIB ram&rks of the lutler Huibor, It is doubtful irholher thi^ 

1-^ .-• j.Lijro tbsn a single apecicx, the KtfuuM ntogitiu of Dr. Lund. 

" IVul. Uuckland and Sir Joba BlrfaiinlBon have describud ivm^s of llis 
horn, discovered Id aiH>dation vith those of the clepliant. luouBe, raitulDcr, 
luul mnjlt-ox, in tho ice^flli of Eschichi^ti Bay, Arrtie Arorrioa. 

" In the fnlleil BtaKM, remaJne of the homo, chleHy cuitalating of teoth, 
have been noCioid br th*. Hilchell.* Eulnn.t nnd DeKiiy;! bntthMC gon- 
ilnnm Iibvb neither given descriptions nor Hbbi™ by which to FdnntlQ' Ifae 
[[■erimcns. Some of the latter arc slBtcd to have liepn found in the fid^tf 
of Ji'i^cmink lUUe, New Jersey ; olhora In ilto excavadon for the Chesapeake 
und Ohio Cannl, near GeorgMown, District of Columbia; and Eunia In Ibe 
Innr tcniary de|Kw)l on the Noiwe River, In Ibn tidnliy uf Newbvra, Nortli 
OtnriliaiL. Dr. UcKay, In speaUoi; of snch remains, says, ' they roSMObla 
ihciM of ihc (ommon hone, bu nom theb" slio apparently belonited lo a 
UrsET animal,' and he refin them to a spades witti (he name of Sfmt 

" Dr. It. M'. Glbbes \ has gircn laffirmatlon of the dlspDvery of icotli of 
lO \n^nv \a llHt plelocuno deposit of Darlington. South Curollns: in Kch- 
nil Di-tHi'i. of the Hime State: lii Shidawny bland, Georiria, and on iba 
\n\\.~ "t Ihc I'otonuic river, lbs farthpr uliservm Ihal he obtained the toatli 
n lii^T-r. (nnii o«\uie mart, In the Ashley river, Soath Cnniliiia: but tb» 
^:iu 111 - of Prof. Hohnw II indubitably indjcalo the epocinicn to hare bMU 
1 J.-, iilnjiiil (MTupont of the fonnntlon. 

" S|ii'i liTivtin of isalatnl l«eth, ntid a few boDoivf the tione. fh>m tlteposl- 
■■Iciivtii' mid recent dcpnnits of thl* eonntry, liiive fVeqnenily been sutnolt- 
d til !u > tiTiiieiHion. Many of IhrM I have anhcmimthi^y praDnonrod to 
: ri'iii> iif ibo itoroiMtic hoTM, thonirh I iVcl pcrsauded that many rwnabit 
' an extinct Bpecleii iim nndlallnpitslinlilv from the rvreni oae, 
■* Wbilher more than one extinrt upei-icii Is indioalort among the namBrDlM 
if tc«ih t havD luul the opportunity of cxomlnitig, I hare been 
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uuulilo tuiffavtorilf to determine. Tbo ipcdrat>nii prcKtii m iniirli itllll 
cnco In nfiiillllon aC prucmuioii, orebiingcin«tmcttire; mi mvli *ariatli 
hi si», from UiNt oC the mora onlinarr honM to the liuvct flTuill*ll tfv 
lione; mul ancli ynrialilBinna in roaBliCullon, IViiin that of tho rerent bM 
Co (hi) most ounplcx cuDdiOoa bolou^ing to an; extlnd ■pcrle* ilawflbfdi 
tbu ii would bo nboat ni ctuf to iodlcsw a bait dunin spixim m 11 ««a 

" Unilor rbo cimunHtuices, I wonld cbonicKriEO the extinct honw of t 
Uniloil Sljites at having hod abonl the SHnio abo 
fhim tbc more ortllDair varlcliea to tho English dray hore«, niih moUu" 
ftvquoitljr cumpurutirel)' aimple lii cooslruccion, but witll a 
tion lo liecoiDO cumplei. 

"Aiiioiig the iiuiubcr of teeth of the horae in Prof. Iloln 
Inlicltcil as comiug (Tom tho poat-plciocono deposit of Anblc? river, litem 
several, whiih, from their »iic, con«tniPlion, and romlltioii of 
I red iwnviiicud *re of tMitnt date; and those, no doaitt, becUM 
with Iho tnio rna*lls of that romutlon where it l» expiwcil oo iIm 
rivur, In which posltian I pcnonally found nndonbtcd rcmaitw of ttie' 
borae, and other domestic HiilmAl», and ottie^t* "I buman art, mln^loa v 
I'TomainR of flahco, reptiles, and mniumolB, washod bj Ihu river ftvni I 
' >, curopoacd of uontno and pon-pleioeene tlcpuult*. 
"Teeth of an cxtiturt rperita of hone, however, DDdoubiedlx belong, 
mils, to the poat-ptclocene fonaaclona in the Tietniir of Chnrlentan.' 
KTbeao ore UBuuUy hard in tomuii, stained brown or blark from tho InlUir*' 
I Hon of oxhlc of irou, aonetimea well prwervi^, bat more fnvint>ntl5 in ■ 
ffmiCincniArf eoiulitlon and wuier'wom. Genomlly, thvy aiv not iargrr than 
I Uw Ueth of the man OTdinaiT Tuictlea of tbo ijoimttie lior», and ti>nii> 
ca ara quite as alniple in the plleatioo iff Uicir cnanicl ; but imully ai« 
ro comidox, and aninutimea vxcecdin};!]' ao. 
"Awonft the Bpecimoni cnlleeieil by Praf. II., ia n Or't anpTliir mobir 
I tootli, nullher larger our moi^ eomplex in Btrurturo than the eunvupoinlin? 
I tooth of the t«(«iit hurw. This Epeelmen, which Is dcniie and Jet-blnHt tn 
I eohn-, was nbtafnud fVi)m a atrutum of fl'miKlnuug uufl, two Inihea Ihir^. 
I j>Kpo«oil on the side of a blulT, on Goo«o Cr»elt, about tvrelvu miicw th>B 
I GhaHratoii. 

" Having: exprnaBul n ilwiro to sea tho loenlltr trom wbtdi the tooih ]iu( 
( neiHliwud WHS obmlnod. Prof. Bolmes alTunleii inu tlie opportntitiy of riolntr 
. Tho biiiff le nlHiut thirty feet hiRh; Its boMi Is formed of a plniueutie 
I llnuMtone, about flnwri Omt thick, and compoiod of (bo debris oT narine 

; aliove this la the aiciium of fl'miulnons sand, of puat-plelDeeiiw 
I CMbJnlng nmncrotu pebble* and rolleal Friiffincnbi of bone, all Idaekctted 
riha tooth obtained from tlie same position. UvwIyiOK the latter 
1 thoralsalaycrof slllf blue clay, abont two fbet In tbiekneis, and timn 
I than tto about twelve (bet of land and earth-raould. 

" A imiMliably weH-presorvod spedmen of nn upper molsr tMith, .Ici.hlaHt 

iBGDior, aad an inclanr, yolfow and quite friable in lesiure. both boloniiinc; 

■to tlu •xllnet horse, from Nonh Cnrollna, have been Piihniltted to my In- 

■ •pnetloii by Pmfteoor Kmniona. AmonK the miMt intereAJnc of tho l^ttt 

|dl*nivoivd by Pmf. Ilolmoi, In tho poti-plelnrcno be.ls of Hia Aehley river, 

nioliir leciii of n npurk* of ilie niainc nenns Hfppiithrriiim. ThMe 

^MV Uw tint n'lnaiiiB of the latter rtWo»ti«a \ti \inwK«i.,wnAi.lu!? inilteatv 

a aiaaltvat known i|reclc«. BcA ' - ^. .. _ . 
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wdl ebanctcrixed, nut only li; Uie iiolntloii of iho Iniemnl ntcdtnn 
SOltUoB, bitl ulnj <iy dill muiplui plioatioQof die Inleridi ur raiicml 
ntuiniu. Tlie Inivcr upedmeu Is firm In lexmrc; biia Ihouiumuil 
JM-block, (Uid tliu dentino and mmcnl (,'"■?■ Tucrh of the beavor, 
In color. Imru lUwwlse bum DbUUned (him Uie poBi-ptuluiTni! dqxMit 

coClecdons conUlo nnmcrons apccituvas of bluckcncil molar tent!, 

with k Cam iuctiors and lVu(,-mcnt9 of jam, tmtn ttio Aslilc; poat- 

itepoaf^ whlcti U'ilhcr differ Ju fonn nor bIw from (lio cormpond- 

of the raeciii nituk^it. 

Reiiuilue of XrpiM lylBuKna— commOB frray rabbit — Liitb Imjod fbaDd, 

iMiiH'litilon urith (hoM of otiier roilviiu and of tlie cxtluct pecunry, tioat 

niiaoif. A fuw Bpopiraciu of mulnr Iwth, blapk in color, nppnrently 

ipcdw, wonj obtBinud from ibo posl-plcioMsiu Iwda of tbe 

amaU Imgiariua ot (ecth of tbo Meijallienum, in Prof. Holmoc'ii 
rore olnoiiuKl froin tbo poBt-plciotriio bed of the Anlile; rfror. 
lo Uie iliBcovury of tlicM sparimtiiB, rpmitim of tha MegalhrrtHm 
ftjund In no odier localitf of North Amitrliu than in tliu StaH of 

bicgaids npedmetia of haman art found In connc<:tlon with iheM fosltii, 
ft Uoimca rcotni-ks, llml tliia la tha cow nl only ono lootlit?. — Atblcf 
iorrf, — wMirh iiodjiKvnt ton ftann-yard. Al other Iwalitlis, whvnt ciniUlc 
'i-->li mie funoil, no rEllrs of art Iiave ontr beon noticwl. 

The rouiki IVom Ashler Feny iiresont, ns a group, thoMme nppconnce M 
Mi.j-ie piwTired iutaad ut some dliton™ from ilirjriiTr, byrtigginglVom thrbo 
to Ate ttnt bciovr llie mjfiiK. Many Bpedmena from the feny rnm OOB- 
tUureit u rvceul by Pruf. L-uiily ; they appcttr qnllo IVcsh and unehunged t> 
rolfir, and iheir texture not in tbe Hiighteat degree oltcnHl. To ntK fkmllbv 
wltb llieffWHllxif ttra South CuroIiiiupOBi-pldloccne.tliiiaxvltes no rarpriae, 
u UU ef cummon oi'cunvnre, more eiip«clally among tho eIicIIb; fbr exant- 
I>1«V Om olive ahcli— Olim Utimla — is fyaad a» trmh Slid bitrhl; poltaluKt 
a> itia TiMxnt ouoa from the oea-bcaclKn along the eoiut; and t'arillum maf- 
swB ntnlnd oltBa the dcliooto yellow ood brown murklng* eomtnou to Ow 

r or texture of a (bsell, tliercfbre, dora not stvmya ohaolnMly 
e )■ nilalivD »ge; ai Pruroasor Lcidy bog himaclf remarked In a 
>■ to bto letter alluded to alrave, vit, : 

(UtaatliHi, pelrtSeailon. or lapldiflcation, Is no pocltlm ItidicaHon of 
' rv a8« of onciiule remalna. 

M of Uio AL'silemy of Natural Srtoncw, of Phlbulnljihla, con- 

N of tbe megalonyx, and of the extlnet pcoriuy, that ore eniticif 

DM B partldc of gelatin boa been lost, nor a pnrtlrlo of mtnaral 

i, and, Indeed, some of ibo bonw of the (brmor evra bar* pOf. 

IT cartilage and tendlnona altnehmenlii, wull preaerved." 

tl wonid Aiipmr ibai of the aurient fauna of Amaric^ 

d tvpreiientalirea of uinny of our pnitient domestio antanli^ 

w IwvB undoubiodly bcmtao tuttinct; hue I conft«ii I am not jtt 

e adTnll. tcom any pvideni'e yet adduced, or tntia ray own oxamt- 

tt all of Uiu llviiiK st>c('le« are illatlntt frt'in tlio'o found nmll ts 

. TJjQ lerlli liud iMnea al the t»hWt, touc 
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thoofih «afiocJated wiih Oioso hnnnn W be cxUrift, miih 
llicrlura, bipiuu'ioii, etc., neul not DuraMorUy bu 

I alwi Biiuu their n'nuunB cannut In UUUni^bed 

' of thu living species. 

or iiio 




u the same IkhIb, rIhiui i 
I Miind, iiloniluilly tiie bunu wlib BpcrJc« now living on 

Caraliim, Two specie* of thiwu fllidln, ttiuuKli ckUoci, or not la 
I licro, ikre now living In uaiahers on lliu const uf Florida uiil tli« 

le Gulf of Uaxico ; uid two Iiato no Uvin^ nrpmnfuiniJTM tt 
Vo cut ilipcoccr. 

TliQ qut^tion, iheroTore, nutumlly «i^E;«sta llself— Arc Uie IlTlng kiWH 
ioHH, liugu, TacfoaDs, oposBums, ilL-ec, elk, tHjiin, IxKivcrx, etc, luul Uw M 
ImDiircd DJid filly Uvlng shells of the mnal, Uih deoceiittnnlg uf Ilia mtnU 
wl)OW letoaliiB we find fblsil in the olKive-named bnls? 

b luu been jiut roroarlud IbBl about olnely-flvo per rent., or neiitf aQi 
Ibo one bnndrcd ami sny shiills of idoIIubcuus uiinMbi th>ni thc«o bei», m 
•podflciLliy IdButlcal Willi the roci^nt or Urini; iipeclua of the eonni, — vmm 
ftmod on^ at tho south of this, sod two ftro extinct. Ot tb» ir«r1«biM 
I .ftoiQ the iHiat bed, the tapir, peccary, raccoon, oiHuiiuin, deer, tnMka 
I TBbbil, hmver, and otk, bare still their iivin(c inprcsentatlves, 
V'lMt tpotdflcotly; and even of tba Jdantii]' of *p«ciu theiv tconu W M 
I itoabt, ME no onalgiulcal difTeronces can be discerned. Two of tliBM tpw 
9 Uln iIh) molltidcn Jiui nUadcd to, no loDgcr live In Soaih Carolinai Ihm U 
I utd poccory ore outy found In South America nnd Uexico; tbo taiukH 
I dk. and beaver, tboii);b extlnci ou liie Atlantic coaat, an Kill living (& 
I ioUrlot of the country. And though It has been ar'knowlolgvl Utat ' 
I nuutodon, mq^atherlDin, elepbont, glyplodon, and two spcole* af £■]■ 
I gaaara, etc., are entirely excincl, yet the discoveries lokda of tlio na* 
I oven of some of tbaB(>, would Indicate tbat they itltl exldivtl m a period 
I PKcnt, that. In the languor of I^of. Leidy, "It Is prolMhlu tba lod ■ 
I wltDiwed tbelr docllDlng exlslcnce." 

Tbe peccacT, or Mexican bog, an animal common In Uocico, It MX la 

Kenous to tbcAtlantic United Siateit; bat bl« bunc« bavc boon tMindM 

dsWd with human remains in caves used as ccmeln 

" A tomb Id ihe cil}' of Mexico," occonilng to Clui-igi 

ranlnin tbo bones of an entire miinimolb, the sppukhn nppcaiitift ba 1 

been fbimed expressly for iheir ruccptlou." And " Mr. Luuvbe retaMt.1 

dnrlog the pmsi^cntion of some excavaclotu nc«r the rliy of 

tft the andcut roads or rauacways was diseovcrvd, and nu ana i 

ttmv fbct below the surface. In what niuy have Vvn Iho lUlcJi of 

tber« lay tbe unilro skeleton of a mastodon. It burs every 

baviog: becu cocvnl wllli the pcrioit when the road was used." 

Again I extract from Prof. I.eldy's letter: 

. "TboearlyoxistoQvoof tbegoticra to wbldionrdomcitlcnnlmalilMli 

I has boeu adduiwl ns presumptive evidence of the wlvunt of man at«( 

I niaou iierioit ihau Is usaalty assigned. It most bg remeiiibemi, bom 

Y •VBDatthe present lime, that of some of tbeSd genera only a few iip«dM 

I domwtlcotGd; ttias of the existing six species uf £guuj (horvo) Mlj 

I liBVB ever been frcidy brooght nndor the dominion of man. 

I " The horse dlr! not cxisi in America at the time of Its illscartf]- l>jr E 

J peatui l«Dt lis rcununs, contletlns; citte^ ot nuilu tooth. Iuitb now 1 

■iin«iiiiiir[j rmiiii in i i«ii mii ii - i -"rn^iiimn 
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pr.nirnlK- mimlttwl on« lo hnva bvca nn aiiorleiniil inhabitant. Whcii I 
Htm -.1 .V I vninjilBB or tlivso icmaina (was nol iliiposed In vitrW them H 
ivii.« „( ;iu oiitiuci *i>cj.'[ps: for Blihoii.rii souip pivstmuil I'll iimcwriMk' dif- 
fer. ■ - '-.Ml ihOMoi' previously known epwiw, olLisrs wcro mulisltneulBh- 

^' ■' r^i' correapondiDg pone of lliQ Uoiui^Ttc htir^i^, and among Ilicn 

:i< <\iaio varicijts of form and size. The sabscqiicnt dismvet? of 

■ >( two speclex of the cloMlf allied extinct gviius HlpiHuion, In 

I li-! dLicovurT or rcmolna of two extinct Equitio genera of kB 

'o^iciil period, loaves no room todonbt tbe fbrmer e^aiuoce nf the 

li.:r>-.. i>Fi ib(i Ajncrirnn continent, coatemporoneously wllh the mastodoa 

iLDcl meinlnnyx, und man pmlmbl; was bii eompanlon." 

The rcsuU of the whole seeing lo be, that of the animals fonniJ fosBil In 
the pofi-plplooene beds, all (he molliuca of tlie present day are □ndonbtedl)' 
a pi.Trii't";""Jiof the same ipcdes; thit of the higher order of Tcrtehratn, 
i^Li i;>|>ir, iK.'Er'ary, racroon, opoiwam, deer, elk, and musk-rat, are equally 
t-tiiiiit'il 111 Iw consiiiered the deacvndaniB of tills onc^Itut rare. And If tlui 
rliiinii (It till' moUusro to Ihia dletinrtlon rent npon a Becuro basis, beCaliM 
ttiri ttrr |i- riilior lo 1I1I9 conntry, and not obnoxiona to flos]ilcion oT fordgn 
bnmli^aiiiii, U must be recolleclcd that this in equally true of the aljore- 

'I'ho^e wliivli hare hitherto been regarded as of mrent and Europcsn ort- 
eis. litv lliu liorae, sheep, bog, &nd ox; and II must lie reserved perhaps (br 
(Blurt- (^iiimiilenitlon 10 determine bow ftar the ne^acirc proof of the OOB- 
rxhteiu-e of lliese animolA in the eountir at the time of its dlscoTOT' m^f 
be rcLrnnlcil In each individual ease snlSclontly strong to settle Ibc (luntlon 
4if lilv rxiinclion and reintroduction, when so many of his ossodutes Rid 
«n««n[><>ntr<es have sncceeded la malniaioin); aa onbrokca Une of do«eent 
da>n to thu present day. 

Piof. ApiMiii's opinion In relation to Ihcso relics is exprcSHCd as fiillowc: 
There is hanlly anytlilii); of Interest In the bones themselves, since Ihcy aU 
tvli^n^ to well-known Ij-pes; jot their sironltimooas oecurreoco in th» somO 
tails, sliDWluf; that they lived Eogolhor at a time whon the white man hnd 
nnt ret planted himwlf upon this continent, render iheh association iitidla- 

How does it happen that horses, sheep, bnlls, and hogs, not dlsTingnllh- 
■iiilu ftom onr domestie species, eslstod npon this continent, together with 

I In: dwr, the mush-rot, the heaver, the hare, the opossum, the tuphr, nhk^i 
in nio" dnys ore peculhir to this eootlnont, and not fonod In the eouncriM 
.. Iii-ra onr domeetleulcd onlnlBls originated? The whole matter might ■cera 
in tulmil of any easy solution hy sapposing that the ntttive Amerioin horse, 
>b<iep,ball, and hog, were dllfercnt spodea from thoaeof the Old World, even 
ilioDgh the ports preserved show no BpcclHe diirerenecs; but this would be 

II iiwrii tlitoieilcul solution of a difficulty wbleli seems to mo W hftro fhr 

i:i'ig, and lo boor directly upon the question of the llrst origin of 

. I'liucos nniler which these remiun.i are ronod, admit of DO 
!i.' iinimala fVoin which they ore derived oxlsicd In North Amttp- 
iii> Ihia continent wns acltled by thu wliile nice of men. togpulnr 
which 10 this day an eomiuon In the soinit |i«'Ulitlus, Nicb M 
' luash-rel, the opossum and oihors only now round in SoMll 
lutufir. This showM, bcywwi dm p gtt ftft ft ' il 'A fe.' 
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DriKtnalc indcpeiulcntly in dlfTorcm fattna; uid I take li iliai iho fim* to* 

bnvo broiu^t Tugi^llicr, ure a satisfltctoiTjiroof that horf- 

bo^, nut ■liKtiui^Il^bHl)le u preeeat fVom tlw ilonieari'i' 

FsJtcil into P!ils[cnco upon the c'onlliicnt of North Ainvri>-ii gii iur lu jfee iiin>> 

Uig of (bp wlille race lu these pnnx, and that they hod nln.ibJ} ilMB|>peca( 

re whvi) tlio new fomure net toot npon tbis rontLaent. Bat the prmence ' 

P tajiir teeth aiuoiig ilio rest, ibow also that a goaiu peculiar to Snuth AnNrf 

f and tbc Snndn Ulnods cxletnl also In Nortli Ameilca in that^c da^, and A 

[ . It* ri!|>rBMntDtire of that p«tiod is not dlsiinguishabla teom Iho Scmlh Ami 

iou) ipedin, 

II would bo ilestrable. In thin Ktaee or the Inrinirr, to mmpsusyottrMi 

toeth wltb thorn or Ibo species rrom Ccnlmt Amorrm, vbloh Is mn*14ar 

dtitluct trotti tbo BraxiUnn tpefiu. Thin cin-unuunre Icadi lummilr 

tbe quntioD of tlw spedflc Identity of hU thrw anltuiUs with Uioae m 

living In tbo same lornlity, and with the domesticated aperiea. And iMn 

oonfMs the difflcnlty id in almost iiiauperstde, or at IcnH bardly appmM 

able in the present ataie of our selunce, when the views of notiuallman 

djvlduil as to what are species amoDg the genera bos, oiis, mpra. For SI 

anlf, I entertain doubt respecting; the onily of origin of Iho ilomeMfMl 

borWB. Dnt whatever be Ihe final rcsnll of this inr|uiry, this mnoh ts altMi 

cstabllshi^ by llie fusalls yon have collected, that hones, hOKi, bant, m 

ahwp, i[flre among the native animals of North AmericA, as tmity M t 

laninion American deer, tbo opossnm, tbe beaver, the miisk-trnt, Mr. 

Fomil Stmaira of the Hone in Sea Ytrk. — M a recent meeting of t 

I Boston Sodcqr of Natural Ulslory, Dr. A. A. Goald annonneod, tm t 

I autbodtf of Dr. SkilLon, of Troy, N. Y., the discovery of nnamherof Me 

L*af the fossil borse, in Brunswick, RenssalaorConnty, N. T.. during tbrtttdM 

' log of a spot of marshy ground. The whole tmniber of tectb 



tNTEREBTING EXFLORATIOU OF A BONE CAVEHN. 

At tlie lost meeliog of the BriD'nb Association, Leeds, 18% Hr. W. E 
gslly read a paper In tlie geological section, describing a recenlly dlneoTMCd 
bone cavern at Brixham, near Torquay, which yielded, on cxi^onulon, ap- 
words of 2,000 bonee of tbe rhinoceros, bos, borsc, reindeer, cave bear, ■' ' 
liyena, witb which were mingled well-marked specimens of tlie n 
urnge men. In tbu shape of flint-knives and arrow-bends. Tfa«f« tl i 
psu a disposiiiou felt, however, In En|rland, as well as In this Ci 
to dlsUke, upon theological gronnds, the obrlons rainsnirienM* OT n 
ffliEoreries, to carry bock the lifc of man npon the earth beyond Sm tl 
moiwt era of any known blstory or any calciilMed clironoloi:*. (bM tf~ 
paper, when read, exdted not only Its due int^i'rast, but eanieHi dr 
As It <i acknowledged to be now no longer possible to sii<araio the ft 
ofmanrram those of extinct nnimnls. and somenewllneof deftraeemii 
adopted by holders of the old Ideas, tbe uflVirt was made to brinK the ( 
the animals down into Iho commonlf accepted era of mankind. 

Prof. Owen said he was glad that means bail boon Liken tbr (bea 
exploriTloii of this cave, but it wonid bo premHtnre to rafw any hfif 
nmil the whole of Che fkcts were befbre hitn. Qe had not seen anr «f ll 
booee, and, liuloed, was entVrcly \ndtftAK>i tm 'w'iua Vi <n>m q' 



i 

^^^Eb exprcnting nnf ogiinion; but lie wish I'll lo uiullnn lli?m osninai 
^^^Hu CMKlU4Joiu> lu io Uiu anttqiilcy of lliww ceinaJiis wlilt'li wife iiul t 
^^^HmM. He pitKimilod to Hliuw, Cram tl>e rviuuius uf tii 
^^^^tllMr ■nJoiiiU found In tbls aoiintcy, In S<bcr1it, and otiicr pnm of Ibo 

thb with their extelcnw, tliae there wiu unduubled uvldcnm tbot thoae ml' 

i<i:Uj> itrolil lulapt themBGlves to cold and. tempKitUe dlmutes tur wull w W 

!'>i'rli| oiies, anil nunurkiil, that the conditions of animnl 1111: ■won not Ihota 

: I tiiiiiitv. but of food anil quiet. Wherever thore woi Ibo \mj undiAtnrbcd 

. -.1. n: also woulJ be the destroyer. They had evidennt ttom the 

liiliui Ceesur of tho exlBt«n(.-e in Englnnd, 3,n00 ycnn ago, of 

. t Hpedcs of animalB, luclndbig two gi^aatlc «pe(.'ies of ox, ami 

1 1 iiiJocr, and be wu Uinuoir tatMc<l that Ibey bml oaee hftd ■ 

C. „t>\i lion, all of whirh, however, were nowextlnol In Ihli nimilr)'; 

.it'l iic nuw nolhin|i in Ibe remnins whlcb had btwn dlscoTored M BrixhaU 
I,, luail bim toinppoae thnt tbo animnlB lived bclbra the blBtoric perioiti or 
11 Inch was Inropftistent with the coocutreot exluB-'nte of amderaceof but* 
l..iiiiuui. At the ume time he was open to conviction, and slioald be vei7 
jI;m1 to sec a good Tonsil humun beioK, which shoald prove that mnQ bad 
I- 111 mui'li luligei upon tbo earth than bistotlvul evidence had led Iheiu to 

1'n.ir'i.jr ('wen, with refbrencc to tliig part of the nabject, inid that aome 
:,r nai Bont Tor to tbo Kortb, tu examine a fuSEilised iroo, wbieh 
lud In dli^ng tbo Jiirrow dOL'k, which Iwrs undoubted evldoQM 
I'll cat by human hand«. It was supposed to bo a most Impop- 
V. B« vhowinK the Hntlqtlll? of tbo human rare, and at Ont 
1 1 1 1 lunrad SBti&fkL-tory. Un prDsecalln); hid Inquiries, however, tw 

oofihu navvies, not ibctt on tliu wotkit. was «Bid lb have tUt* 

iiiiJiar tree In another part of the dock, whlih hi; cnt to loydmm 

I in> man was sent (br, and on his arrivai ho declared that the 

i iniiwna tbo one ho hiid cnt. It wus endcnvorcd to bo cxplalnril 

ihJ.t iliiii "»^ impossible, OS tbo place had not boon cxcovatod hclbn-: btil, 

loolcinit with supreme contempt upon the assembly of gwlot^tets and oil|;l- 

necr*, the man persisted in the identification of bis own work, and eu'lalmoil, 

■' rlii' !"ii III' iho treo luiiai ho Bomcwbcro," apou which be (rmfe«aor Owen) 

■ .1 -crown 10 the llm navi-y who would prodDes it. Away nn 

I "f thum, iind la a ftw mliiauu they relumed with tbo nipi 

': <l ihn luyElery. Tbo man had cut off the top witb bta 

I limp BftoTwarda got covered np with sill, and on betug ngiUli 

uiji 111 111 .1 II irag BoppoHcd to t>c a great discovery. Never hud bo so narrow 

ail mt-ii-c friiin Inlrodudiii; a " now discovery " Into science, and never bod 

be n nic.if I'onannto escape. 

Mr. 'I'ciilc brought to tbo notli:o of tbo same section flno ripedmenB of ■)»■ 
(.Imiii mi.l liippopolttintia boucsfVom Iho clays of Airo Valley. Gloelol daji 
III' ixtn&ldera them, lestin); on the upturned edgus of the coal moasural. The 
I' I'cst is btuo clay deposited by ^cladal waters in an era of lubmrrgenet ; OB 
. i relluw clay also dopoalted by Ice, but In an em of ennrgoKe. On tltlt 
:iptia • " warp," witli aHKUlor and also rolled stones, the debris of the hlne 
'ellotr clays and gravel IVom distant bills, lul-iviuail lu ihe i/ladai period 
id containing the animal remains. 
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ETIDEHCC3 OF THE ANTIQCTTlf OF THE HCUAS BACK. 

a a QiDTnoir publi^hisi in lUv proceedings of ilic U(i>-ul Sodulj, Englaai 
ftir 1857, Mr. Ilorour gli-Bs a Ucuillwl accounl of u wrive of re»o«rcta« r^^^ 
eentlf mulertakcD neiir Cairo, lu Eg}'pt, with u vlow of iJirowing llgbt n||i 
th« Kcolosiml history of the oUutkl aopo«lt« of tho SfKi. Th« nsMitli 
vcre niadii by sinking shafts in rows {Tom tho fvot of tUo l<vlil)ui rM 
Bcnwi to the tianka of the Nila, orDuacl ilie lonely uballifc of lIcllupoIU, w 
•longsiile of tlio equally solitiu7 statuo of Raiockm IL^ uid ibajr bava H 
vealed the Ibllowiog facts: 

TluU tbo nUavlom cooRlBts of deeert sand and rii'W mad, ajtcmatelj, I 
the way down, the boitom layer of mud being exactly like ihu tup ; i ~ 
DO oxtinct orjtaDie fonas are present in it, bat only microscopic il 
Bbolta, and recent lund-shcIU and bonus of domeBtlc aiiimula; that DO r 
WM.Ioached by any of tbe shafts, tbu deepctit of which was sixty ftM; i 
that fhigiuentB of bamt briek nnd pottoi; were intortipersed throlu^oul d 
wholu deposit. Ur, Homer slatcti that bo has In bis poesesxlon a tragBW 
orpoUnr.aDineh Kinnrooudaqaartcrornn inch in thicknccB, iIm two n 
I ikoea bdug of a brick-red color, wliieh had bewi obtained ttoia the Itnn 
I ']«rt of a boring, near the slatuo of Samoaca II., and ibirtr-nina Ibet bcfc 
W ^ BOTfltce of Ibo ground. Now tbe statue of R^nuesei II. Iian bcott d«n 
'' Bliukt by LepBlus u> date bctwocD 1304 and 133S B. C. Yoi Its tn 

n»U uo a bed of sand but iwelvo fout benoalh thu iiirf>KO, wbltv tlw bOi 

blDUghc up a fragment of pottery fhiin b mnd layer tweuly-iDTcn AM^I' 

Uler down. The Froneh cngineera of tbe loA century deddeid tba Wl' 

renlcal Incroase of the delta to bo Rro incbee In a centurj-. The reeeaiM 

I at H«Uopolls give 3'16 inchci to a century. But the stotno of Banieaea II: 

I It wlihln a unall fTonlon of 3t Inrbea lo a century. Allowing this Jul q 

I male to be correct, tbo fragment found al tbe dcplb of ibiny-nlnc fiiot la 

ncorduf the exuteiicu of muu I3,3TS years before A. D. 18^6 — 11,^17 7M 

buforo Iliu Cbrlalian era — and 7,ms yetus from the beginning uttigit 

by Lcpsiua to the reign of Mciica, ilio founder of Memphis — of niaii, tatfl 

orur, in a stale of clTillitatlon, so far, at lunst, us to be able to fiuhlvn di 

Into vusnils, and to know how to liarduu it by the m.iioD of strong bcM- 

FOSSILS OP HEBBASKA. 

Meun. Ucek nnd Haydcn huvu reccuijy published, io the procoedltw, 
the Pbllodeipliia Academy of Natural Sdeuirea, a complcle catalogue of i 
the ntnoUu of invertcbratu hitherto described and identified Ihtm tbe li^ 
Mtlng Cretaceous aiHt Tertiary funtutions, generally known as tha Si 
lAnds of Ncbroaka. 

m Klonclug over tbis catolojfne (we ijuoto fh>m the authors), the palm) 
Mdogbt will not full to be gDuck with tbe great pnpoDdenuce oT Lammi 
imnchiala, OailcryieHa, and O^ninpeJa over all lliu other iuverlebraU tan 
at Ufh. Among all tbo colleclions we ba'o yet seen Ciom this region, tl 
ifrynm ftre lupreaonied by but one rare species of ItatinUlpora, and ifao Si 
cMopoAi by only ono spedcs of QgiriiHUa and one of Uagata, Iwtb MM 
ttM but n ringle specimen of each has Iwon fontid; wlillo of the vrbcJto pc 
CtOM aF £iMmiiknmaa, ythWh exIsMd in <U('h vniit iiumbera, and ptaMOt 
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m mrkl, wc hnvo jrct only aecn, fmm Ibis rt!!;ion, n single fVitement, too 

' * to Kin) any rlna to lu generic relations. The pnodtj' of some, 

« mbwliiru of others, oT the more comniou i^nera uf .VaUitca, stath 

1, Cri-jfiihKi, Eroj/j/ra, etc., in these collnctloiu Is worDiy «f notkb 

m tartattgatioDa. it is trne, may adil moro apeclra in oar pn>Mine raE«cra 

e nirms, jrel it t« probable we hni-u licro romelhing llk« u 

in of Iht Qumerical proportiom hi which many of iho lower lyp«« «f 

D these uieieDt leaa, 

n bundml And ninetr-ono iipodcs enumerated In Ihi* catah)E<w> 
"lo Tcttinry Bj-slom, ami nno hunJrod nn(lRirty-«eveii» 
None of the former nru known to oecar In the States, or on 
le of tlio Atlnnllc, nblle, of the Crctaeeooe gpodes, nine appear 
10 Ncbrukn formnilimH and tboie of the States, tnd Ibsr 
Bntical with lorme occorrine In the (J!d World. Of Ihiao nine spedM 
g no f;reftt n geogmgihicul mnKO, six, or nenrly onc-tliird of all thU 
c}ass of Aftjliaea rontnlnod in ilie list, belong to the Cr/jhak^a, wbtle neMl<r 
nil the remnlnlng nne bandred and aerent7-«lx spcdea, wlili^h appear M bo 
rvstrieted to the north- wwt, belong to the Lomtilibraiirhirilii and Gtulmftix. 
Tliie, hOBtTor. Ii not so enrjirislng when wo bear la mind the fcct that Ills 
haMn and nr^uixatlon of tliese ancient ifalliaca mnst have been mch, film 
wtiat we know of their cxtitlng anaiotrncs In onr preaeni mas, that the tW- 
mer depended on accident, or fbcMe locomotive or^ians, for tbclr gmdiul 
ili«lri1 111 lion over the world from tticlr tbiwus oenlrot of ercnilou, whllo the 
0/>Au(,j— f,i. owing to their anp'rior lotomotlve powers, were capable of 
wmiiliTing rVeely flir out over the most profound parts uf tli« oi'Can. 

It WDiitd, perhaps, he prcmotnre to attempt, at the present tiuio, tlie task 
of Inii'iii^' out In murh detail the pamllclhitn of the vorlons netnbcrs of Qw 
Cn-diiTiPUi MvAteni in NultrnshiL, with tbo.<Hi of New Joriier and other wdl- 
IcnoH-ii ilL~tri<-t« in the Stntci^ or with thoEOor the loath-wcsiem tenimrta; 
}i'i tfu' ii'itirrcnco of scvonU of the more eommon and chsraclcrislle tbarili 
ofllx' itii|H'[ tnti KebrosliB formnlions, aneh as Ammonirrt plaetnia, SagMUl 
Qmradl, Biuiculilrt umlM, yaulUut Dckayi, etc.. In the flnt and lerond Green 
Sand b«l« and Iniw»enini; femieinong strainm of New Jersey, as wen m 
tn the " Rotten Limestone " of AJabomn, clenrty indleatcs the Rj-nchtonlim 
of thOM depoiiti, nDtwiihitnnding tbcir widely separated tj^eogTophleal pori- 

That these beds, or Ibnnalloas of the same age, ore widely lUatiihnleil 
over a voal area of eonntry, cxtundinir iVom near the great bend of ibo Mi»- 
fonrl, in Int. 44'' ly. lone. 0!)^ SI)', westward to, and perhaps beyond, the 
i-unNTn Rinpe of the liorky Monnfulna, and far Bonlli Into Texas and New 
Mi'xiea. Is lilelity prolinlile, (him tlie oecnrreaee of tliulr eharoctcristic Ibt- 
ili u many widely aeporaied locnllilcs in tills Kj^n. 



Me««n. Mi-ck and Hoyilcn, In a paper published in the Proceedings of the 
.A..u.luniy of Nulural Sciences, Phllwlelphla, Murcb, 18.18, announce the tzM- 
wecof the I'ot.idRm Snndsiono on iliuvusiem slojieof tholtucliy MonnialM, 
iMvpry inoilo daring Llaui. Wun^n's eKpedltlon to the liUck nUls, la 
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X in the Fur Wu4i, wlicrc It In rnnnd to r-onlitin qatic numermn iKl1-p(»< 

MTVod ftwille, OS LtagklB (L. anUqiiB), TrtloliitM, ew^ aimiliiror M " ' 

I wHb Itioee chanuteriilntf Iha snina funiiatioti In Hlanewa auJ NrW Turt. 

Ifnn Fimili froin the PoUdim Snndiluiu. — \t it ivithI me<ititi|; of tilt 
I BMIon Socluir of Namrnl Ulatui?. Mr, Danlelii, Smr« Gixilu;:'*' "'' WtMfl 
I (In, praMRied cnmo mlDiiie TrUobliei, snA other fmuHii. rn)n) (tie hMe of M 
<PiKidun SaoilBUjneorWlacorulii. Tbe ItxttllilM wen vnilnnj; ilie ftfl 
I of liio Blnck KJver. in tlto norlb-wMtcm pan of tho SEnie, Ibe raotuli 
«k River, niid a rpot >lxt7 lulluti up the niuib rirer. He avtuA tlu> tbi 
m IntcnstlUff, bebi); iho oldest foasll forms yci fonnil la Ili<» cuiintry, C 
I .tuutibtono nifltins direcily tipon Ih« nptumrd odf^ of the AzAir umI 
Upon k bribII Uluiil In Ulurk Rlvur hu lind fnnnd porfacc Imprrjtcknu tl 
CnuMceiuia, consliitiiig' oT doablu rows of pflnilli:! ttwks, predwd; 11' ~ 
n in UonireaJ. 



PERMIAN ROCKS IN KANSAS. 

Aeconliiig to the rcflcnrcheg of Prof. SwulJow, of Hl^auri, [he Penn; 

I H>«1u of Kananj arc B20 fcoi (hick — 963 of (he whole Iwlng Mpanitod m i 

I ifrtpn-Pi^inn, and the test the Imoer Permliin. The rucks are UoieiUu 

~ L •nmo elinlos arclarliiTcra, fomoof the Hmcstonoi aUo Footslatus I>o 

e. Aliovc the Perminn, In Eanaos, tliom ara 420 feel of MLDdslano, -m 

|.lom« cnlrarrouB nnd nrgillMVotu; laycn, luid ocmiilanal bods of CFpM 

I Thnee rocki are refbired, with it qnury, to (lie Triaselo, bnt miif be Jnm 

[ or Cn>bu«oas. A iriliiati txogenaiu leaf is mcntioaod an tbe ooty oiner 

II pinnt, and th!9 would faror tbe lost coaulaslon. Above thoH bt 

y tiKre ore In the section two feet of CroUKeoiig rocka, atul 169 of " Quail 

nary." 

The PcnnlMTl La n direct contfnuatioo, sppaniDtlr, of thi' Cod JLaMU 

I Wlllioiil 11111-0 II Ibnniiblllty. The CnrbunllVniaB nii'hs hnfo a tJiiiAnW* 

tu of lOTO foot, and an snppoaod lo bo higher in the tcricB tbM ' 

[ VpptT CoNl ScrtM of Mlssonri. Between the Punnlan and Iho orori^ 

•mta IhBTo appMTi (o be im ontiru unconfbnn ability. 

Of tUo HBTuiity-five spedea of fbaails fbuud in thr.< Permian rorki, altil p 
Sihod by Prof. Swallow, only aixtocn occur also lii the CarlwiilKavu*; j 
I -irlinc the ntHJorlty of the species are pecnllar (o thuPunoiiul, lbs lu^ori(]r* 
I iltebidliidiiala aru CnrlioniferoaB. 



TUB TERIlARy CLUIATE. 

rrofbeaor Unger, of Tieuna, luu found gcnoiiw reef-fonnlns Condlida' 

the Tertiary strata of tlie Paiinonlaii basin <«)otli.eual frum Vienna) In U 

I tnde 47°, wlillc at present the iiurihem limit of such coralii iu (ho Rod Gi 

Persian Golf Is atsu", tliiis (timishitiK a new proof ol' lb« blidier ttH 

I f*"''''"' which pnivailed in liluropo at tbt Tertiary period. — SiUn. Jfm 

i PMt.Jow. 
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kMcidca rrom Iho <[rif> iinil npjwr ivrliiiry deposits. TIic authnr ro- 
id, la u btiet bi(t pomprvlioasivu maiiDCr, tlie lalwrs of Ciivier. Oe 
ySk, BllUDcmtNu^h, Kiiup, Xuiti, Owon, and otbore, pointing Qut ttie 
ybh mni;!' wliich had In fte Unst [iiatiince Immid nesigimd by Curler to 
IVpltM jiriiul^cniDii, or gnal Slboriiui muiuinolii. Tbu uatbor beUeroil 
miuiy toctti bdonglng to other apccics, and even to other lubgenctic 
^>rnii, Iiwl bocD conrouadod wiib tlioso of Eli^phiu prbnigeniiu, and 
uwinK lu surtj LTTOnenna and impropor dctonnlnntlon, neorl; one half of tlw 
hUoIo H'oiltl bni] been yielded an the hiAilat ot Uils peenliftr elcphani; 
»I)(.TDu« bo bopod to libow (hot tbcae itwth belonged lo distinct Bpedos, and, 
Ki ^uDw vnges, nven lu distinct aulv-f^nura of lbs Frobostidon. Uoal oT iba 
; :larwqueat wiltEn had followed Cuirler in Ills enunuou!! dutcrminntioiu) on 
tl. lulyci't. The author reforred lo a Tainable EynDpsIs whidi he bad pn- 
: irvil. and which woe soapendod in the room, showing tliu the Fro- 
I ii>''iilcnns. or mumaiBlB with prehcnHile tninks, were divisible Into tlirw 
_ii :U KGiicia, noinoly, the dlnotherlam, the maBtodon, and the elephant. 

rtio mnus Dinotherluin FOntoinod two species. The mastodon was illvlll- 
; ii.' Into tliroc sub-Bcncni, nnmply, the trilophodon. containing torea »po- 
i.--; tbu totnUophoiloD, conlainini; six species; and the peutelophodon. of 
III' species. The genus Elephos he has divided aliKi into three s^di-jfeneiv, 
< .imdjr, Ibe slcgodon, containing Tonr species; tbu loxodun, fbur spedsai 
I ) lh>> cnHi^phas, or elephants proper, contain I at; six «pocics. 
.11 .1., pcL-n^dlng genera and sab-gencra are now extinct, except two 
< iii^lephns, namely, the Asiatic or luiUun clephuat, and tbe 

iiKTinm Is an extinct genus of the Proboscidco, established Iq" 

'■■ :iip ffom remains wliich were aliundiinll}' met with at £ppel- 

: I —0 Darmatadl, in beds which the contiaantal gooloKists con- 

litTil of the mioseenu of Lyeil. The rctitanition, by Pronasor 

I' Ulnotheritim i^ganteiim, reprosenis an eaonnoiu nmpbihiotu 

ill II head nearly four fi^ct In knigih, extreme leriKih of bodr 

'■■'■it rlLrbrcon (bet, head furnished with a long oliliqne proboxcis. and witb 

:».'7 mnarkablfl incurred tasks liliO those of the waims, and the gonoral 

p.irm iWHimblingthnt of aglgnntlc tapir. 

Tbo miu lodon ta dbtlngujshed fVom the elephant by the stmctore of tlw 
iii»Ur tctth. The ridifus of dentine, surrounded by eunmcl. which pM« 
trnnsTMUcIy across tbo loolh, are fortiicr npnrt, are more wavy iu tbai^ 
iiiidiue, and In young speiJniens nre brukcn Itno littlu isolated conical cleror 

1*. When these vnjar down, the bard ridsos, or rid^-pbites as I>r. Fal- 

liiTicr tcmii tbem, rosetnbla more the loicnge shapes on the t«cth of Iha 
Hiri'-an i'lc]>linut than the elongated narrow Inminiv of Eleplias indicm, 

1'tia mb-i:encTU of mastodon had been named from the number of Inuti- 
1.H0 crut* or rtdgra oo the teeth (iDphotlou, too tli- created, IVom Kiftt, 
I r 'I, Otavf, toolbl; hence trflophodon, teeth thrce.crcsled; tetralophodon, 
!■ 'lb four-cpostod; pentelophodon, teeth flve-ctustcd, eK. 

l*ictM and other palaiontolDglata hare long mmplnlned of the way In 
'< liiih llii: remains of mastodon have been confounded with Kicphas. TtM 
. iiui mastodon aplican to have lind a wide range, although no ruiuahu 
|| .>(.■ yet beun met with in Brllidn except iu the marine cnut of Norlblk, 
Til whidi &lr. Morris quolcs M. ungnsliJens. The remains of the mu- 
.'liin atv iilinndant near EppcUlicini ; they haro olro lieen found la tba mi- 
vinavofilncleA, la ^luretxno.ln Uavarlo, wii&sDMiiq. Gigada*at<i 



830 ANNUAL OF flCIBMTmO DI300VXRT. 

don fioTo also boon itcscribcd hy Mr. CISft. from llio banka of ilie iMVitdltl 
BlrmaJi, ond \iy D'Orblgncy anil IliiraUildl, fhini SobiIi Aiiicd 

Tlie snb-gvnerte distlnciioiu at Klcpbu were aim Ibandnl ol , 

I In Uie tetiib, tlio alogodun hHTlug nvwn flilgaa itKratinlii^ tn tmch Kdtk i 
tboDUtnlien two, five, seven; the loxiylon batlne three, elx, ami Mtea ; «W 
I tn Eoolcphns tho Inrreaflo wns much more rapid, lu n>nr, viglit, twrtw, M 
lo twrnlj-fcmr. Tliu Enelcphon pHmlgcnliu, or fbnll ek<phuil of SdWtl 
t (Iciiignalcd OS the tme mammotll, iritb rbomholdal Rhapod OVI 
' Httms, frincsd close togietlier, the enamel iiuronndiag the drnttue, ttitu, U 
ineg», crimping, or I^loonlns. The most perfect remalnt 
I , thU olopliant are to b« seen In the nuseimu of Manohtim and I 

Tbor nre to be fbnnd abandunClf in the toep of the Rhino and In Ihe drlft< 
' , northern GiTmany. In Knyrlnnd thej- are (band in the boulder rUjr of S 
folk, in the murine crag of Norwich, iu the valicy of the TbameR, anil od 
Kindal dcposiB. The anihor beiieres the tme mammoih did not czn 
south of Ihc Alps, at ho bna novcr ftmnd It in the mnseams of Italy. 

The icmli iif thu ioxnilon hare a thick transverse dlcltation, withont mj 
rtiouilHiidal form in Chu riOgc-piatca. The enamel surronnding dicdentl 
1* thick, nml sccrions of the teeth preaeul an iDtermodinlo fona between Hi 
OT the elephant and the nastodiin. 

TheLioxndou prfaicuK is found abnndantljr In ibe Yul d'Arno, Iti Ilii]f,il 
In Brjlnln and Auvergne. 
Dr. Falconer glanced at the rnrion* localitlca fbr itmnins nf PiftboKida 
f In England, and took some objwilona to the «nbdlvislaLiF! 
V latrodncal Into Britidb guolojry b; Ihe lenni plloccue, nctt 
'. poMi^liorene. He ob»orvinl liial. KhMever evidence of disli 

n wiM affi^^cd liT tha mDlltiscu, the mnmmolbm cvMcncvn dnwn tt 
■ UnH beds fkikxl entirely tu support their Bopamllon and Bubdivinhnh ,1 
suUan tvmabiB, which were found isolated ami at rousldemMs d 
npm In Enghind, had been met n-ilb on tho Contlnsnt in tl 

cintiid on the rame spot — a Ibct which wont to prera U 
1 . QMRsponding deposits in England belonged to one anil the anme age. 

^le aulhor losiiiled. alao, on the scparuilon of the t;eiius Eit^phu Into II 
thBM sul>-gtincra aboro indicated, and tlieae again iato the BCTeral •; 
I tvpresented In hia synopsis. The paper was profoacly innsmnd n 
, nugnlfleent series of colored diagrams, reprcsuntlni; icetb of all Q 
0rmi of prohosi'iduR from all parts of the woiid, Ini'luilini; Ihosa « 
vblch Ac author hrwl became acquainted dnrfng his nntdciico In [ndta. 

FroftsEor Owen pnhl an eloquent and well-dcflcrred eompltmem ts tlwii 
BMilUblo nsourch and nblliij' which Dr. Faironer hail cxbiUiol In 1l 
comnnnicaiion. He linile<l the paper as a prcat coniribntlon to Iht hl«M 
of the Ibssil mntnmalia — a branch of natnml histor^-whlpb I>r. FMmm 
Dad made )>(>rn)iar1y his own. Xotwltbntaniling the clear and able auaa 
tn which Dr. Falconer liad marshaled bis eridenc* on tho nt>facl, ha tt 
^ t prei»arcd to admit all the cenerle and iperiflc dlMlnrttaiia whieb t 
FnlmDer relied on in subdii^ilinithiFjrcniisICtephas. TiieProttunorpiUI 
' out many ehanjTcs wliich age. sex. hnMts, etc., wonld effen in tha gnMh 
M of tho niolnr t«ih, ami he ihonBhltho evidence in support of •(( 
■Ji gtrinniU wn« to )>e reodvpd with pml rantlun. The pafW 
Dr. Ptalt«ner wonid clear tliu way of many dilUcaltl'q tiir fntniic obwrvn 
d wonlii doubtteHs lend to ami>Tee\oecDbecnuumuulaccunitoittHai 
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^^HbmA imod ia annoiincod, Iif .1. W. Pawson (rrocMdineH Amcr. Assoc, 
^^^^^ Bwoling, p. IT 1). 03 wcunini^ in Ibc Devonian standsionca uf Gaa|i^. 
^^lEvinxiil wu blndL luul BiUciflt.'d, being a Crunk four feet long, and serf Tito 
Alua and > bttt iudicii in diunoTcr. A oroas si-cliun oxhllillcd a distinct cel- 
lulu dc^oc, with circolor, doI crowded, cells; und tbvra ware well-deflnDd 
aunt of iptiwtli, averaging alwul a line In bi:eadlti. In a vertical section, 
|Ih3 wUa wura aeea to bo elongated, and to icrmlnaic In codIchI points; Aey 
(liuwed traces or Inui^rorse anil diagonal Bbres, somotlmoa dociusating, but 
DO iiieduIUr7 nij" or dlek structures were visible. The tree vat referred » 
Uk ConltUriE, bat stated to dilTur materiaUy trom nay preTiouslj obMrred 
^Itftn, The author odds that it may be related to Tossil trcua of thu Dovonlsn 

*>ridlna achlsts " of SoalQeld in Mcinlngen, descrllicd by Prorcssor Ungel 
Tory siugulnr orKoniiution, as if ilie procotypca of tho " Gj-mnosponns." 
•t Tfl] 



« TDK PI.AST8 OF THE COAL BBlilES OF FENJfSYLVANlA. 



A memoir, pnbliiihed in the Journal of the Bo«t. Soo. Nat. Hi». vol. VL, by 
tlesat. Rogers and Lesqncreux, contains descriptions of ono hundred and 
six niir spccici of coal-plants fVom tho cOBl-fieldB of Pcnnaylvanla. rrof. 
Bui^rs, ill Ilia Introdnctory obacrratlons, slates Chat U. Lesqucrenx haafonnU 
llmt, ODI of over two bundred ipecfes exominod by him, ooo hundred uo 
" idonllcu] with spades already recognized In tho European coal-fields, aud 
soma nitf more of thorn show dllTerencea so aU^bl tbat a fbllcr comparison 
iwiih licMcr specimens luay resnlt In their Identiflcailon Uhewlse;" moreover, 
" those new spodw, which swm to be restrlcled to Ihli continani, anj oveiy 
ono of then In close relationship with European Ibnns." Tho new spocita 
an of QiUunllos 3, AHleraphylllics 5, Annalaria 1, SpLeoophyllura 2, Nisg- 
eerothla 3, Cyclopieris 5, Ncttroplcrii 13, Odontoploris 3, Spbenopions 8, 
UjTncnophyllitcs 3, Pocbyphyllum (new gunus) 5, AspleidtCiS 1, Aleihopttris 
S. Calllptvrla I. Pocopterls 7, Cramatopreris 1, Seolopendritca I, Caulopurlt 
3. Sllgmnrla S. SIt.'illnrua II, Lepldodendroii 10, Lepidophyiluiu C, Bracbyphjl- 
luin 1, Cnrdiurjtrpon 3, Trigonneorpum I, Itbabdocaipus 1, Curpolilbea 3; 
^^Jitd FliiDniarla S {named but undcscrilml). 

^^^p« l*te meeting of the Boaton Society of Natural Ttiaiory, Prof. JdAMcb 
^^M^faun ^ve on account of some I^srU Ixines, presented to tlie Sock'ij' by 
' '^Or.Chas. HarCln, U. S. y., which wura pnrchnsod Iiy Lim while altachol lo 
tfiA Coast Sane; daring the wlnier of ISi3-4i, at tlw moatli of the Itnuw* 
rtrw. They wore discovered In iho bwl of tho tiror, daring Its low stago, 
aboot llfty milos from the coast. Thv colluccion Is very vidnatile and lon- 
nwtlng, not only as repneentlng three distinct races of giguuilc qnitdrupaiU, 
but na IruIIcachig a now locality in tho geographical dbmibnllon of Iho ani- 
mals to wlilcli they ■•cloneivl. Il is nni a liiiiu raniorkoble that three such 
gpTicm AS Mastodon, Dcphanl, and UoKatheriiiin, should be reprosenlMl in a 
H^llMiion of no raon than «ii;bl «pecimons ukun at random. Bix of the 
• '..-III appenrto have nndertfono similar changes of <I«<uslty u[id 
I <<ii: I liKSP are the symphysis of llio lower Jaw, and nltimatx molar, 
ifo^MHokipUatititiMtiMikOt 
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A.NN'0AL OF SCiettTlFlC DiaCOVEBT. 



I nuatoJoli. Tliu ollinra u 



a llgliter rolotol, and miirh lew iIhtum!. GiMoi 

a rlvor, It l> ImpoMDile lo ilcMrmlno haw far Iti 

re orlgiiintlf ossocliuctl In tbo same geutoglcal roraukdoD. It ii noi imp 

le Ibut tliose first mmtionul wtsre ttvai Iho evoe lomlily. 

The itimenElons of [ho tllila uf tlio ineipLtberiuiD Ouin iLo Bnuoc Indio 

e beloiii^ lo » mui:)! larger oninuU Itinii tbe an* iflMW 

faiRins are pn^^^t^vcll In Ihu roiucum of Madrid : — thiu, tlio (-IminremM 

I the banc uruund lhi< lower cxircmiij:, wliiioiii ttic tibulB, U imi-liMt Mn 

■ iDduis 1 tlinl of llie Madrid tipwinien, viA lie /Mo, Is tiro AM cU 

■ Kod B qniiru^r. Tliu breaJtL of ilie Mailrki epodmen, inA iha fibula 
Vtwolve and a half inchd, and thnt of tbe ipodnun from tbe BnMU ttn 

M the flbula, ia thirteen [iicbiM. la North America Iba mettsttuiSB 
IS hltliuno been fbuud onl; in two localltips, lii., Slildduwair h\»nd on tl 
at of Georgia, and oa the banlu of ilti! Ashley liver in Suulli CuvUak. 

OH THE UUD VOLCANOES UF TUB COUIBADO DESERT. 

The following is an abstract of a paper conimunjaitul to I 
' Acftdpiiiy of Kelnml Scicnrc, by Dt. John Tsatdi, descrlpiiTc of a riut ig 
the Mnd Volcanoes of the l^lorado Dusen, iu the inuiilh of Jnlj, ISSi 
Aninng tlio □amumas objects in Califonija iDTliint; ilie lu'i»tl(,-atli>a of tl 
Kiciillflc and tbe allcntlon of the curious obscrrer, none arc inocv raupka 
twu thnn lliu " Salncs " or " Uuil Volcanoes " of the Colonido DcMit. Ub 
L den Hinld.^t thu burDlng saoda of a fH^jhiful waste, ftiw pursom hsro luut ti 
I temerity lo ciiraunti^r tbe liiliorand risk orTisiliofc thum. Kvvn ilMlndlu 
I llihabil[n<; tlic Ijonlcr of Cbl4 Wciitcm Sahara, do not willingly vciiliw i 
I tar Into lis niidti, unless II bu dnrlng the atuual rains. At any olhei p 
r to miss one of the few spiinpi of brackish water, or to fliid the pUcD oa 
I pled by ilrinin^ Hands — a not unusDaloecntront'e — would eniaJI the ontali 
I of ilio liorrors of thirst. If not loss of Ufij. Tnim potvonul exiwriaiiix I n 
I'liDt Illume tlio repuiniance of the natives to visit a dinrici,whiL-h, Id oddU 
Ito Its physical rcpulfliTcucss, thuy BUpposs to be tho Hbodc of <buk « 
HnfttignoBt spirits. 

K The ilriklnj; pccnliarities of this wild niglmi ore, however, too »l6Uxig 
ffkeinatn long unial^JDCtcd to thon)ii;;li exptorattim. Tho entire doon U M 
Kpomd 10 hare been tho bed of a pm>t bnickl«h or flvsh-waicr lalie, and 
BqiaU 10 lay man; fbet below the level of the ocean. Tho port I ialclf vialKl^^ 
ulwwcd deep lacustrine deposits, biclosing, in myriads, tbo coDcJu>IO|;iai 
KlMuidH of liw fortner sea. ^^ 

B D WHS In the month of July that I hiul occasion. In tbe proeress of an 
LtnJoKJcal excnntion, lo visit one of the above-named Salsos. It u ainw 
■•botit one hundred and flfly miles fram San Dlcgo, and ebcty mDci^liii 
K|flonh-eastcrI}> direction, from the Indian villago of Son Fclipo — the muk^ 
Hnliablicd habitaldo place. 

■ Starting from the above-nnincd viltofce, with rtu IniUan guido, md ftonn 
EEanying provisions and water, the route for two days lay fur the noM fM 
brer a iJes«rt tmek of sands and chiys, thickly l-ovbtcU in some piMM nifl 
nblWI of prickly cacti. On the morning of the thh^ ihiy, tho white dOH 
BaT etMm nrMni; (Voni tliu ShIsc became appnient at n distance of aboottgi 
r.mllM, while iho dull ronr of the eruption could nccanionBlly be hand. Jip 
vprtmehlni; on horuluuk us hom w vrni ^tuilent. Dr. V. t1i«mou>it«ili Ml 
hunrt^f utw^ foot, oyu keotviMkA tnajiils ^t^nunili.ui'^&^i^a^'^^K^^ 
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^^^■■ti bOMJB. i* lUfflcatt or dMcriptlon, and [bo cITeet can only bo known tiy 

^^B^wbo liu h«kri1 Ihl^ wjlil rush of nioam, the ntilc aoumis of Ibo rond cx- 

^^HlrfmE.aDd lie ilall muimur of [he boiling niuMroiu uf sUine. The Bpooe 

^ftfiasitii bf Om Sabee to a parallelogram, 900 j-aida lunK and 330 brnail — a 

H.'MH* or hafdoued bintsh i/lay, a llltle elorated nboro the fnrroundins PIldH' 

TbB odJaMDt i;[WUm1 la low ond inmldy, and during thu rains Is endrelj cot- 

ctbI wllh w^ter. Tluire Is a (pintlo elope towards (he north and eaat, (he 

mad and waler of the Salsca ranning off elowly ta tbat direction, Where k 

lalu oT salt waler exlxu in the ralnr Acaeon, btit presenting now n vast sboet 

of cTTHallina cbbiid of sodium. Into ttiia lak« the arm of the Colorado, 

kMOwn o* New Bi?er, discburges itself. The lake, buvliijf no outlet, woDid 

pndiabty toon regain <ta aucient area If the rhunnel of New River afforded k 

tczular nnd more ^neroun mpply of water. 

TlM steam-jctB of the SniMt iitsoo fVom conical monnds of mad varying 
from lhrr« to Gtteen feet in hcigbt. the sides presenting various anBlci, soma 
tiring shnip and slender coDoa, others dome-sbapod mounds that seem (o 
liiiTp »pr™d and flattened Out with their own weight, upon the dlsoon- 
iiiiuniH'r' iif the action that fUrmed tlioin. Out of some of the cones tlw 
-!< .11.1 ni !.!'> in a continaoai sDvam, with a roaring or whUzing souid, M 

1 1 1'l ' - viiry In diameter or the Jets differ In veioclly. In olhen tiM 

I ■■ ■ iii:iTini«nni,nndoBChrerurringnmbor Btoaiti iSBccompanlodhy* 

1 a dhowsr of but mud, masses of which are thrown Botnutiinos 

. ■:! ttf a bmidml Iteet. These discliarsos luke plaee oveiry ftiw 

' 1 1 ^tne of iho mounds, while oltiors seem to have been qnlet (br 

ijitis. During otir shun stay wo hud spcdiuensof the rqiiiUty 

;i :i sharp, conical mound could bs built up and a|^n tmublsd 

■ion II. I., niiu phico a strvam of hot Water Was tllrown up from flflooli W 

tinny Icoi, fidllng m a copious shower on every aide, forming a clTf4e wtllUn 

which <>tji> might (land without danger th>ni the iculdtng drops, naleas the 

winil rliritii'iHi to drive them from their rei^lar course. Il lasued f>om aio- 

pdlScIal mound, out of an openingr abonl ebc inches hi diameter: but Hio 

colnmn of litcnm and water, immediately upon Issuing, expanded lo a mndl 

gn'SlDT aiic. The uHfite was lined with an incnuitatioa of carltonaco of Ittne, 

■nd prouiid It, and particularly On the southeast side, stuud a inintitura 

i^mve of slender staia^^ltlc arlioresccut concisions uf ihe same sabstancu, 

llicy were fVum half an iucli to one nnd a half luches in dlomoler, and fti>m 

!i >ir to eight inches in height. Uany of them were braacbnl, and the tipa 

■>!iired red, contnLitlng beantiftiliy with the marble-whitenesa of the tnink, 

^1 I L>.->i:T;>1jlln^ much a coral grove. Some were hollow, and dvlimtc JCM of 

■■\ from their eumuilCs, and tills seemed lo explain the mode of 

111. Some were not hollow throughout, bdng closed atthenm- 

iMlutacbedntim their base, nBinalloriilce in the irenim fnflieml 

" i>:u-s, and Mime dci;roo of caution was rcqulrod lo remove tlwm 

"I- II.. '11 -I .iMcd fingers. To approach the spot was a I^bi of come difficulty. 

Ml rn 111 mini :is it Was by a magic circle of hot rain. I re(n.'otul, scaldoil, 

fn.iLi [111' .iiiiy attempt I dared lo mute; but my son, more 

nii--iv .111 [111 ted by the beauty of the siicchiiena, succcodod ir 

■' vi.'ml Ttic falling water ran off into a pool a fool deep, b 

I I it wii.' not apparent, as It hud no «<i.-miiig outlet, t li 

; ..r It for c Kami mil ion. It was traiisiuirenr, but bail 

i.i'l tntine luiic. A llnle bej'ond, on either bW,uovtiD 



tirUiglllg away 
It what beolinu 
gilt iiway a bo^ 
n luicnwly btner 
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in (liamBtcr. Wliblu tbc» cmililrati* a tilnisb BtKlllMcout pbbu te CMIill 
Biiy bolllnE Willi a dull murmur, omiEtinii copluni salphiuvoE \»]im», N 
hogv tnibliloa, linntinKi throw muse* of nmil to th« liol^l of *«i*«(b1.A 
These koctica HomL'tlinei! boll over, anit the luatterrali* olT iu aaiUarnam 
towonl (be Mit Inkc. Thto seems iq have ivxn ihe cow recvntl)', m mi 
ovauwred thu irtwic uf one at ih««e Btrouni, nut yot dry. a mOe fn»n tbe Sail 

I The Tcjltanic wtiimwila fnr more rjoluiit nt Bntiiu fimner pcHoil llua 
prcMnl, M Is proved by frngmesM ot pumlm sPancrMl over Ih« plntn. 
rhlt IwMl onl? an hour anti a qniLner. owing to ■ dufidcncy uf mUw. 1 
Innptin^ olijetrts In the vldnlt/. wblrh wuubl r<:^uire muriy i\»y» ftir txH 
nation, could, unlr bu tp-celucl wirh a rnrewoll glance, and unr horH*' htm 
ivcrc luriiocl towimta ilio ncnresi point at whieh a supply at wiuer«iwld: 
obtalnwl. 

Far Ae Bret throe or fbtir mlici aflsr lenTing the Salra, the plain pTCNnt 
■ nnoodi mrfkce oT snnd and bloliih day, baked and fissni«d, aad um 
■poringly wllh Toluanic clndeni and obsidlau fhigmcnia. BoiiikI bol 
rowlied the escape of gns when [ho |;rouncl wa» sortonHl by waRr. 8oi 
the plain bccamo rut ni> with niTinee thrvo or Ibur ftel in depth, whhdl Jfl 
MM were the anas of " Neir Klyer," whti^b branrhui out Ixifore taiteitaf < 
Mit lake. The remitlni of a most Invariant Tcgcintion, now duod «tul di 
proTvd the pbu.'e lo bo a desert only for want of wntor. 

Thos ended a hurried trip to a nuwt intenmlns t>pol in tiie mlOHt of kH 
tap* intorcBtiug dbitrtct. The ahclls obtained were subnilited lo Ur. ~ 
and wcra fbiuid to coniist of two npccles of Amnieola (A. ppmoa and 
looKinquB, Gould), and the physn (P. hnmerosa. Gould), bclbra nanwnli 
hu^ blvBli'o was observed, but so thin and traaile that thu K|N>rtaicnB bra 
to imall plvcee for the want of eufe raenns at tnuuporliHK Ibera. 

The water tVom the volcano bas the apedfle gravity of 1 'OT-'^ and ball* 
Mtlntion free bomcic aeil, wilh boralri and a lores quantity oTctihMld 
■odium, and other salts. Tlieso malten would indimtu tliu trne Total 
origin of the Salsu, and bat little doubt rests on my mlnil ot Ha Mag I 
The eridenco of farmer volcanic action In tho nclghborhond, and lb« Ul 
monyof the bonwic add, vstubllab it» tme cbnrncier. The ««M aad i 
Mnpoands exist only in smHll quantities, Init snlllcient to be uoaialTPcd 
deuntitiicd. SimilHT SaJaea exist somo thirty or forty ujlis notber M« 
One made its appearance during the euUiqUBkc of Kovemborsp, 183^ 
flw nlles below the lino of the Stnio. Two others exist In the aaino diaM 
M I WHS informoil by a pei«on who proft«»ad to have vislivd tticm. OM 
repTGsonled as a single Jet of steam «nd water lh>m an upening, ■ yml 
djiunotor, slinated in a plain of hanlcned clay. Tbe otiier con«tais of mwn 
pool* of warm wator, through which hot gna ta conijniialtf iMiapli 
Anutlier la i4!:nln spoken or in tbo adjoeenl monniain, pftmkln|> of Itas V 
Tolntnle Fhsmctor, emitting Are and smoke. I hope wme one will MNm 1m 
occaMon to examine those and oiber iotereallni; localities ai & aeaacn i*li 
II trill bo practicable to pass a few days on the desert witboal Aattgin 
porishlnK ftum thirst. 

Tbe teal (.'burarter of this desert has not 1>ecn innemlly understMld. 
IM present condition it is tmly a desert. But only a portion, howeiw, 
lit Immense aren h: cnndomned to irn^evuble twrrannr^, via., Ilw pa 
cOTerol wlrh drifllng aiuids. The grcnler part, from the fonndnnMi oT I 
A)lf, miMt be nutlla in ttaq uxlt«ine, nniV >in\i vwiuiuf: imilttiui) to pndMI 

B tftlw-nina of vngtuaon. Tteay>PHftteft»<»'fc<*'a»«^1»HgM| 







u of tlic Coluruilo might lio inudi: pcmianisiiC, 
tan a fur mure convcnli^nl^iipply could lio AirafnhiHl liy Anviiitu wulls, nr, 
ticircr «til1. lij windmjlla rnitliig wnier (inui coinmuu wolls, u b now BO 
(ucDDufullj iiractlMul lliroashoac the fertile volky of tjnti Job^. 

EARTHQUAKE I'UENOHENA IX 80UTHEHN ITALY. 
One ot tlie most lonihlo earthqiuikes cxpcHcnred In Soullmm Italy dorii^ 
itic |irB«iit ccnuuy uccurml la the kJni^utii of Naples un Ibe nlglit of iha 
I'lih of Dufcttiber, 1837, it setuon or the year wlilcli, by a cutuporUon or all 
lii-B knuwD (iBtm uf i-anhqiukes, hat Iwen aacertalneil to lie moru ^uljert to 
itiatBriHUivrs than any other. Tlie Hky wus clear, the iilr sljll; iniletHl, unQ- 
iual elUlnua lind pruiuiktL llie wbolu uf that day. A sharp amiatMarj 
svivnihi' duration, iininedhitely pi ecedcd, and, aFctunpailkKl 
boUow, nuDblJDK tioltte, hod m-nn^ly awakuned Che iulialilUDta, wlw 
l^illilliillj ralJrcd. to rest, when, after a hardly perceptililo pause of alxHU 
lanWB, a second and inoat vluluat >U£<«*6Jvo Rhock or twen^-flM 
•MHOi' duraliou crublied ctionsunds of tlieni under iLe ruins uf tbdt Halltng 
lioiiMW. The Mat of this oorthquake waa lu ibe central group of monntalb* 
:i rtie inxivincsft of Banillcata and Prlnilpato Cttrn, put nf Iha mnin cImIu 
the Apennines, wliivh an the witters h(.>(l liotwecn ttic Bircams lluwlng Inlu 
'ii" Tyrrliuniiin, the loniau, aiid tliu Adriatic Sea, and rurm Itie upper luwin* 
ui tlie tlui^ru or TaoOKn), tbu SuIh, tbit Ufantu, tlio limdaiio, the BaionlO, 
till' s;i[i>u, mill the Agil llvura. Tlie cculro of ot^on, a« Ikr oa It can 1m 
jii'l^'U'd tiDiu tile inieosjly of ils t«rTinc cITccts. was alraoec la the henrtof 
the piuMrii'mif Ba»Uii-nta, In a KTonp of compnct Umutono moiinlnins oT 
lliu I'Ri^u uiioK pttriuif, tbu aoathem branch of tbo said ci-utrnl fruup, whlehi 
ruiirtliia irijiii north to south between the headt of the valleys of tlie 6)mu> 
■Dd ttiu .\mi on ihe ca«I, and tbo valley of DIano on the west, swolbt ftinher 
touib into the lofty peaks of Monte Coeiuzo, Monie d«l Pnpo, and MonM 
Fullitio, i.n thu frontiers of Cubiliria. On tbo dBCllvitiua or lower poalu «rf 
Ihb Rnmp, which on covered with beds of tortlai? marino marl, sands ami 
conoiomcmtc, and within a dleirict extending over an area of alioai -216 
KiaBra niiles, stand, or raiber stood, the towns and villages of Uontemturo, 
Saponimi, Viggiauo, Tmniuiolo, Manico Vetera, Morslco Nuuvo, Splnoso, 
■tid Sbtviiiil, wltb an aegrogaiQ population of 35^10. Out of this iiainbur 
guiro tliBQ IS.OOO, or mors than ono-lhird, In les^ than half a mlnntu were 
m«lu>d lo death; 3,000 Bsvurely wonndedl The eruunil was crocked and 
convnlsvd In the strim^Hat manner; cbamiis and deep Bssnrcs were opdnod 
t: Mircrol places, fertile hills became l>are rocks, valleys wore raiaej up, 
iLiail pools formed, mounlaliis ckaby deep ravine^'. The towns of Monio- 
. < I iTi> and SaponuTu, especially, were nearly entirely ewupt away ; iho former 
I 3,0(XJ out of 7,000, and tbo latter 3,000 oat of 4,000 inhatiitiints. &■{»- 
.. ifA, which rose hi tlie Uiddle A^i oat of the ancient (inuncntuni, where 
: I innJbnl h-ustulnwl a Htight defeat by the Consul ClBudion Nero, wu nlmoif 
< i.iirvly lovolled with the ground; there remain only a Ibwshntleiwl huwwi 
: iiidlng. Of UoDtcmurro, orielnidly a Saracenic sotilcmcnc of the letitti 
' riiury, literally poihlng wo* left bat a heap of rubbish. On the mamlnB 
"I i)ie I7ib of December, S.UOO of ils Inhahlbuits were ileuil or liyltiK undor 
.!<■ ruins, 138.^ disabled by woiindii ; tlio feir remnlnliig unhurt found them- 
their dcamsl oacn, housoloss, amidst a mau of ruins, wllb- 

or iMlp, and ex^poBcd tDeliOKaVntidAMBWi^^jfr ^ 
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ulcron u ltii;lip>:j>kur[lie A.pciit)iiiul A Tew tla}'s IilIit ttut MM 
t of the ik-iul biuaiiii txiiiiyi anilur the mlos miuli^lifu iililHMruMn l« ttw I 
■ '■Drrlrini; anen. Both al Utiuleniliiro oud Sopanam, most of tliv biia 
on bed* Hi' cqngloineratB liul btBsn orcTtUTnt'cl. or jhuffli'i] In 
K ■trangcstmnniii-r, uad ihu rnins dopoHilcd in ib« nvimt Ik^tii'uiIi i tliu f 
r tcnn of the lowrcr Blories were, tii scvenl instaniv*, ttin>wn up tnto 
■lories alxiTe, or ecaltorcd in dlffbrent directions, u if propulloit 1>f a mi 
ftiR*< Tlia sranca ot miiciyiud borror tliM took plam in tboMi dooll 
towtw exceed vrbut Imnt'laiition nm fancy. Vlenfauia camo naxi: m M 
Klwev inbabltanti fhim Ume Immciuorial baTO beuQ In Ills hnbil ot mini 
Idk wtlh Ibeli harps o*or differeat parts at Iho wurid, and mtanlfuf ha 
Wltbllietriiiivingii Inniimmer. It kml 1 ,700 out of a,SU ililutbiunls,Mlnl 1 
mom or tbo lioiuce and churcbes uv<>clbrDvrn. At lliis placi* an extvoi 
flre«Uded tu the bunore of the oigUt, Kruiulh«ciflitmirti rrlantrluAm 
kf tlwae three towns, on whiuh llio niry or the mnruUIon wiis inmi.' violci 
vnakca, tlic diainncn, in a direct line, an— lo tbe tiuli' r>i' iviiraniro 
nilca; to fnwium, on the Gulf of Sshnvo, % mOci; tn thi- iii->iii)i uf itM 
Agri, ou tlic Gulf o( Torenliini, 47 miki; In IliO nlbicl v<>l.-i>iio of KUwi 
Vttlton, 55 milua J lo Uuunc Vwuvlu^, !M mile*; (o Barl, nil rhe Adrlalir, I 
niJo*: and to Mount Ktiu, lUO mika. Il«yona ilik(itiiirkt,tbe inriAcisllioE 
of tUt iNutliquuke exiciuiod. ihoiti^i loniewluit tllinlnhihed in <nlan«iiy, ovi 
■B •naiuf iimra Ibaii 3,D0a eqiiaiv idUm, destroying or injiu'ing, lUMV i 
, about IWI lowiit and villnj^, with an nfocrtgnie population oT ami 
t -iOOjIXia Inliuhitiinu, tit wbotn no li«a than 10,000 were kliled. H 
I Wlrale iiamlivr uf peniinit dutroyul by this uLrUMinake hi a faw MKuode fa 
n caronilly csllmalcd at '£l,Wi; and llolso itppoara, fnun reiiaMo^ni 
' that In tbi> voiirKC or 15 yaatn, Itutn ITSJ lo IS.^7. Ilie kingdum of KafdM b 
knit by eanhqiiiiku agendm at letut 110,000 tnliiiliituuu, ur mure tliau 1^ 
per year, i>iuaf auavcnittcpoiiulalioiior 6,000,000. 

VCBIOUS rUEKOUENOB ACCOMPASYIKU EABTIIQUAIlK MAnnB 

rATIOKS. 

Dr. C. PortKH of ChQI, &. A., [n a letter lo the Loiulou Gootut^cnl 80)!^ 

Blalci, Ihut for tunie tlioo prvvioua tu the occarrurm} of u mntm vxtUgjOik 

■hocic, on or nlmui tlie 30tti Augnst, 1837, the itay of Fnytii emttaed ya 

crabs, of a kind not ffenoroUy obwsrved, and tun days aftvr ihv' ooctbiiMl 

they weni llirown np on tbe Imtvb, In n nilcul wail-Uku lluu, ibroc lo h> 

ibci ividu, uud 10 tbe hclgibi uf about tinai taa, along ili>; wboki cxie|U 1 

the boy, and abo^'o hiKb-wnter luark. Al Ibc some Umc as Ihe npbuara^ < 

I Itocrabg took pin™, tiipWHturof the l«ybwiunucliiui|?!il,l"nini aclvarlOa 

L tOadiiq'blacl[[3h-£nteDColiir,niuchreseinblln);ULaluirihGli>lanilorCl|0C 

K Ooncopdon, and tbo suuibcm parts of Cbill. Ten day) alterwinU, 1ft- 

~~ ~ « found tbat llvlntt Rpeeltncni of the craba were Blill nuiuvnfUala| 

toy; but all appeared tu be sickly, and nnmbon come aghoiv to die. Tbl 

10 npp(taraiii*Vi> of any nIturBlluQ uT tbe relative position nf leAUdlll 

IntheTldoity.ncir hod any ebullition of gni>ec>tH.-t;nobMrTod; alt}uniglk|B9 

tiHy, to botb these causn combined, Ihe phoitomtHion deu'ribeil «4« llM^ 

SUBlLUllKt i:AUTn(lUAKE:. 
L Jiibmorlne eunUqaito wns otitatvuiuM'iihivot Sovumbor, IBO T. II 
~ t, BMrtM of th» BrittshwawMtM Bt m» «iftM*<«<aM^WM^ 




« squnll abaft llie bontn, bui this turned out to he » mrm nitA, 
Wbftro the idIhi who, iIlc een boUt-d or Etirgnl iip th>ni cho hartom. 
faOMtHM thut the Islauil of Sulorlnu nppcBml In IBM. 

LDKAEAND TEItUES- 

a Ibtlotrbig paper was reoonUy^ read bcl'ore (lie RotilI AECrnnoinlrHl 
tj, hj Prof. i;. I'iaili Smith: 
fu > neent pal)lii.t>riuii of uiir Borlct7 the nppcr psits of TeneriHb vnn 
dcKTibi-d u a niOKE moon^jka tei^on. ThD explosion is not a Uitto d»- 
■ntptrni; tinil wliy ? BnOtUO, M tho*e etevatlonn Iho air Is thin ami tnin*- 
pnn-nt; no rloud Doals theruiti durlnj: a large pntl of tlin ,i-car; rcf^wiion !■ 
n>lntvil ti> II minliiium ; shaip jagi^l rocks reur ihclr niik«] fomis aroutld, 
)irtllli>nih-, sTii| even bUndlnglr lllnnilnDil br the Intense mrn of an an- 
illmin''<l ~<iii on one ilde, while they throw on the oilier sbailet ay rvmio'katlls 
for rlH;ir anrkiiess; and, flnally, Bll ilioiie rocks, plainx, and olDpes.aro Uiffis 
onsh)> our! imrely rolnmie. Erery afllronomer will at oner nmlcTBHtllil and 
nllow iho (-■onnLiction, bqt wonid jutdonnwltiel; were b»tbuT«Tiuok ttasopbl- 
kmf of >»rvnd eminent geol(^t«, wlio atHrm tlial (be Lnlescopic fttttalW 
niuta on on the lunar sornuw are not rolcanle at all. Howevor poittirely 
tbl9 vIcwiitnalalalncdlDconvemttlon, Ihave DMrclbeen nmunntc ciMMigli 
m nu-ci iti pr4nt witli uiTtliln^ thiil fould, wilb duo rospect in gvulo^bu oT 
Ftacidlii];. lie ronildered a fall exposition tif tbelr reaaonH. lUtlior, then, 
ikaii MlHmpt to dismsa oplniona cvhlently wejtk and conrvssedly t[u|ierfbCE, 
and wiibont entering into the extetisit'c auhJect of volcanoes generally — 
llii>n::h ti.IT Ihdr lutiiml duvelnpment and proper action, prir et ample, the 
mouii mi::1it perbapii be shown to be a Httcr rc|^on than the cnrth — t will 
ai jirv^tiii mrroly bring forward soiiio fbw (Avu, equally acceptable, I trust, 
n-: fi>'t< In rdbcr party, and calculated to supply, in some mciuurOi a short 

'-' *- 1' i.icMinp which Inlervenee between the methods of obsemrtioK 

i|.K.yodoa Innaror terrestrtnl yolcauooB, real or bnaailnary. tiA 

il' rv-neo of this sort must always prevail; for whereas acwrd 

ii'l vhcmicol aualysls of ilie materials erupted, are the man 

I ! I ruoff for earthly craters, we can never hojie lu employ Ihoni In 

III! rTii^Mi. There are nanghl bnt extinct volcaDoca, so dlitniit IVoin lu, tin, 

iliui tore IniWd It la to Ilnd a man who eon complclDl}' realize what he seta of 

iikiira niiil .'iirfliei! with the telescope, so as to tbrm in his luind m rotitiiiBl 

uri lili'^i iif ilii'UL HI lie ilues of un earthly monntnjn that he has aotually 

>> i)li< i| oi.r. Tu npjiruxlniate these respective methods of research, andiR 

iii.i: ,:.:: LliJiiiuntc their pccnllar sources of error, wo rany evidently, with 

I' I'- !i >'U :iiilH^, learo the active volcanoes of the earth (say Veatirlnt) 

1. .1 : ill tiiL-ondflery soioko, and devnslationg of the last or present orupr 

Ni'inselvDe too prominently on the eyes and nerves of all bebotih 

I rattier to Bomo eitinct speclmon, where wu may vonlontiblt* 

'I . ncccssirc cniptioua during myriads of years, and the last of 

^^■irely as tlie first; always provided that sach insunce bo not 

.iny Huoloidcol changes conwquont on our dense and i>al«7 

i<!iii" [I'l -' , nnd thiu Its raaturcn ean be viewed traia siieb bi-iglibi aud dl» 

tuiuv U-. Ill llie nokcid eye tu wnbtend eoinething like the aaino anglea that 

n ilie telescope. Hod we to Hiueti ov« tlw^riwte 
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^^™ Ihun the colosanl I*eiik of T.'iitflffe, of ivlif^'i pi.'..i- ■!. 

Admiralty, I nm.cnnlileil now to Inyicm.' r, 

First [ wuuld rcquMt anmtlon to the flni.' I'n 

kJndt.T jirepufwl fVir fliu occnakin by mj fi i 
^^ wliUo employing upon ii nil Ibiit arlblle »UU' i 
^^F to Rll prwoiit, biis yet wnfunncl must niiitifiiiiy »ii<i <:< 
^^H tha rnvBeorvawnl. purtlniUn <irien)^,tir«»lili,]|]ul bch 
^^H Slish Mm wltli. The tpacc ihns rcprcsental U al»ui sixiiiri nilW miuui*, 
^^H and ^broccB pari at thu norllieni conalllne of the IsIitKl ui T>-iii-riirt. (o> 
^^B gethor trilb Ibc Puik, tlm i<^iit cnUvr, &n<l all tlili inwt flovntnl iMrtn nf th> 
^^B IntaTfOr. Tbe ni1iiriii» LH lu^cnnUng to nature; Llio giwn iii'iir 
^^M reprcmntlng the voactniiou, ntiundaut at nnd below ihp humnxT-ckiitd Icsod^ 
^^K fir Ibnr IhotiSBnil Ib^i ; alwrc ilint lino lUi! hno of tli« Inva nick (>mlonilimM-| 
^^H tlw oldest, lii-hC nnil liri|;lit .vollow. ore lliv moflexleiiiiivc: lliv 1nlt-l.lilu.-k; 
^^M iwchfolly itmlliiud to ilie upper part of tlie P«ik, mix! k-sihiht i.|niffa1 rntvt 
^^K nouUii In ibtr iiiliur pnrtx: whUo th« inlena«llalc arc rt-d m t<n>vm. II; 
^^K throwing; a stronic rny of side IlgUt vn ilii> niwiol,* the vnrimion* iif nma 
^^^L niJ>bo lirmiKlit out prominently; iinil itiiHi(i<»it tlipin di" liii;:viiiE«cif tha 
^^^B " ekvatlun ernicr" la most rcmaritnbte, liclnif somvirliiil 
^^^■nilM In dlamcicr. It is on ihe floor of thU trmivr tlwt Iin« ti«ii fumiMl iM 
^^^Haeounl rono, known us the Peak of Tcnorilfc. From tlii? Iirink or ilin ' 
^^^H4(B iMD of lUu Kmnt crater, eight tliuiuand niuu huijilnv] fyrl uborf (!■••(■« 
^^^HiBd two ibomiiuid fGf t atuve tlie cnuor-floor, nnd a^n, from a iiiinii 
^^^HflH Annks of the central rone, at an ctovatlon of ten iboiuuind sci'oa bni 
^^^HjllHti «x(vll<nit btrda-eyc ik'wi wen! ubtnlnid, during the two tnontl 
^^^■ipsiH there, over fuiiturtu of tlie volnmic landavnpe: whii4i then, ts 
^^^f WB thin traftspnroni ulr nbafo the rlouds, niid undor a voliunicnt iMhe 
^^r Mnatlon. luwuinL-d vtuy much Indeed of a lunar look. In mmpulns 
^^K llMttnns with tuniir vuIfhiiou;, the Hrst remark mNy 1>e, tlint onrcRMe 
^^B aJ^t inllu In dinmoTer, Is attll nutblQ); lo rumparu wilb iiinny (n (he li 
^^B fome Ufty or «ixty mllM in dutinplf^r, Arc Ibur^e ttrcat Innar rin-lc*, ilUMl 
^^B ttwvfon, not rmten? To this end we may ancwtr: — l^t. Thai ll 
^^B qiMiicy Willi which sniiLlI rrntiits break thnntgU the wbIIx uI' larip> e 
^^B ttemoon, and never large throngh amnll, indlfatca that the cnrlkr 
^^1 ODM th«t« were, on the whole, always the larger; and ihii prantcal tvaall 
^^M tt qoin agrMttblo 10 the theory of mlranlo otttion, whirh iixiTiDn lit hnd> 
^^^ hg ftatures to thu rGmuins of heai due 10 the moilo of pbiini; 
^^B AL That, no Ikr nti Tenerlfftt U conoemed. the lBrs« volcnim w 
^^B U, KM, It should bo, BiTiirdiiig to IliO IhevT]- ju<t numtlonivl. wlili-li ii nnuilly 
^^B BppUeablo to iliu e.irih n* to the moon. Tha diiiianra. huui'M'i', whiih wn 
^^B -atn go liath bi the voIcnDic history of the eonh, h) as nuihini; ^-umittrnd 
^^H JHociunl ai^, orrompnttil to what we aan In the moon, for tMs vrry *)ni]il« 
^^B and pMtitil foci, the prcwnce of an o<»nn on the cortli, tn'Mitiiiivd wlih 
^^K Idv viuiotkin* of InnU and lea gurnu-e. These vftrlaiiniKt. wliii'li an 
^^^B^0){ on, bure iK-un in fbnii for such ImiuoDse porioda of time, that ge 

^^^^VThb WW doiio nt tlio liclnre by maaoi Of • Drnminoiid lloii'-ball llKht, «I 
^^^^^paflarwanlx rinptoynl ill mBgnirfliiKaudcihibiilne. bi D]itleiil|i[clu)M,a« 
^^^^■ttMy-alx pliiinEriiilH sr valonlo tbitani, dI fioiu i.QX) to ISJUO fM MtMV^ 
^^^^■■MHA Ur. Kaxnylh had iiIhi very kliully allnwMl six of hla larK* 
nrftu Vq \ia mftg«ul«d ia tlw TQfiv, fur : 






OEOLOGT. 

hnvB fouml no part of (lie ciitili wlintcvcr. 
Of, wbluh bue not been uioru tlinu ooct 
iBllUcb aduptli ae \o barn BolimonUu? a 
of m^ny lliouBimriB uf ft ~ 
ifiaiit cbaiu of tliu Aiiilut, viIikI 



. There Is i 



mvc new volcanocB recently 
bencalh tiic oman, so loug 
rata tlirUHn down upoii it 
apart ofthpnotlil, not even 
,vu uBciipcd tli[a Bubmcreloa 
i preciitlutioD. Wlmt, itiun.caii luive bnaa tbo fata of the earlier knd 
mum powi^rful rotcnnuce of our glolw, than In their niru to have uunk undor 
ilic sua, onil had all thulr Srregiilari^e« first rasped and recnoretl bj the de- 
htrartive u'dnn of agos of surf and waves gnuluull)' creeping over tliva, and 
iJiioi baviiig them mvemi ondor such dc|>ili of sirnta of hard rock, tbnt, 
wiiuD OQCQ more lUtod up into the atmosphere, no quorrj-ing by Dum can 
i-ver expose their Coil proportions. When we go bocli from Chqjomt oc 
ItiLDtUel*, al present nnoxiinct, and urnio Ihrca quiutcra of a mile in dlame- 
Mr. to the great crater of Tcneriffo, eight mllog In diameter, oiul extinct 
during the hnman iicriod, or vqttally ftom Vesuvius, it present aetlva, and a 
qiurlor of a mile In diameter, to Somnui, two miles In diameter, and per- 
fwtly quifit ever since Italy has been dry land, — wo And the older cntiws 
o Uxa the inrger; aaH if they are not vcrj' largo nl compared Willi' 
f the moon, It U becatiso thdr age la, oher all, quite In the mod- 
K of Beoiogy. and as ahown by tho sheila Tound In the lower atopw 
volcano lo belong to the poBt-plloceou period. Tliu grand toI- 
m, then, of the older " prlmoi? " and " secondary " days oM 
nnby man; bot would be form eomc idouufihdr mighty propON 
. the crust of the earth was thin, its vholu iuleciur fluid wiUi heU, 
ro volatllo matotlals going off In oceans of vapor, agltstlng tht 
b, and reSoting ogidnst the weak exterior with lurrlllc vlolonce. l«t 
k to the eurfooc — our surface — of the moou, never yet deproMSd 
a ocean, and there, us In a gloss held np to us for our InatmctlOll, 
n wlmt must Lave been the throes endnred by the earth, and 
le of volcanic mouthi in Its early history of Hery onleal. Many 
irencM may be found, on ctosc obwrration, between lunar and 
ll Tolcanuus, as depentlont on the InflnitetiiniBl olmosphcre around 
r, and the snialier force of gravity acting on them. To assist In 
Iting the nature of soch modlUcalloni, we linve, happily, In Teiio- 
roleanooa which, at the time gf Ihclr actlvily, yrtta 
t tbeui aubmurine and some subaurlal; and when we look to tlu) 
e former, some 13^, Increasing to US' In the Utter, irtth 
AMUghneiis of surllico, we can hardly but allow [hat lliis la aetroac 
ficeporaDd more jiii;n;ixl forms In the mixm. Id khor^ 
I' II.' 122 mereurud inches), so dry that tliu rocka do hm 

toes not spread, and a aluw chani^e of color 1* nil 

I -lu-vesaive ixntarlcs, the Ultlo volcanic world of Ao 

■ ■•\:. raised hiich above tliB douds, U Bffloat ImpotlMlt 

uiiil mapped whh reltrenee to lunar tnvesll^lloiia. Tv 

vtiiy would bo n work of years ; and all thai t toon 

« point out the clinmclcr of llip plicuumena visible from (wo point* 

a Vlata. Tho 

dpan of the problcin is ihui clitl only begun, nnd the greater pan 

'U to do; while the u«iroiiDmlcal portion, or the tolMco|dc put, 

■e work prepared tor It, at often 

Id out by theory ui varlMv inuilu<c!f m 
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340 ANscAi, OF scnmriFic Dttcoveny. 

d WTiiiklcd of loKU BtrenniB ; aud tliongh no telescope bafl yet »Ma Ih« 
L tHir tN)rli8ti« ciui l-xpvct (u do so, nnliuu moanud on *uch K peak w Te 
plMtiiiiliiKh above iliscluulii and Iho ovmors oT the otmiMphere, jnt dMB 
\^tity »bicti the dlscoverr of iinth n fuel vroald giro to InvvstlgaHiMai into ■ 
'« i>li;i]Ditl htelor)', migkt render tbe tLneni[it w«ll wuttliy of auaaul 

GBOLOGr OP CEY8TALS. 

An inlcresting paper on this Biibjcrt wm recently nind 1>en>r« tlie ^ 

leal Sodftj- uf London, by H. C. Sorby, F. E. 8., Iti wliiili h 

IUm mI<TOwopIi.ti] exunlnatlOD of d^'atoli wiu t^iea. In Kimo of tbu^ ill 

'«^ are ronndj tn others Iberc are wotor carilJr*. CrysM]» UkvIdc a 

irflli water, lie conclndca, were Ibnncd ttom nqucona wlntioiu ; rrTiuU m 

taWog dry cavities nore fornied from muttvr In a slolo of iKneotu AwiM^ 

mystals vontoinioK botb nnter and dry caritie* wore formnl luulo' gi 

invamni, by tbo combined inflncnce of lii{;bty bested water and melted tti 

The amount of water tn iome of these csrities m^ be employed to iled 

tbo temperature at wbicb the crj'BlalB were formed: Ihuse contululDi: JW 

MVltioii were Ibrmed moic «1owly tban tboao containing m 

' Applytng these general principles to the stndy of natural crynninne rodt 

mlnerali, etc, it appear* that tbe fluid cavittea in rodi*<^if In some oakwi 

ons spv, In HmeKione, and in some gypsum, Iniljcalo that Ibece mlnen 

WWC Ibrmod by dnpoaltiim from solntlon In water, at a moderate tempoiatU 

L snd the inmo eoneluelona apply to other minerals in reins In various 

I'Tbe coiutltaent minerals of mico-nehtet and tbe wsodaicd rodia ventK 

P mtlir lluld niTiCiea, wblch Indlmto that they were mclBniorpho9i<d bf (| 

■ m of Uentort w.iier, and not by met* dry beat and partial ftialoti, M tl 

h phii«nisi fTDOioglats bare laugbt. 

The Kructiire of minerals Itt onipted lava prove* that they were (U 
from a ma&B In a statu of igneoiu fusion, like the eiTSlals Jn the sine* of tt 
nacos; but tn some hloclia prn)crted flwni voIcanoi« there are wanr as W 
U dry eitviilon, which indicate that they wravformcdnnileriiriwDurealAth 
nd heat, when bolb water and lii|Uid rock wis« prcgonl. Quaiu Itt W)|i 
haa a «tnictiire provlnt; tliat It has been rapidly dcpoaJl«d (him • w>l>iliiin' 
irater, and sometimoii at a bigb lieut (about 33ti' Fall.), unil when tb* M 
peraltiro was greater, mica, tinstone, and evun fi^Upar were doposiml. So 
Ciw>it«, fkr fWm rontocl with ctratilicd roclu, sometimes contalus ttM «■ 
10m; this is Gspei'Jally the case wlib counic-ttralacd quortuMc 
which the watcrcnDBtltnlcstwoper cent, of the volume of tbe qoart*, 
ravMM are so numerous and mianie as to number thontrandd In a cobla 
fldipur and quorta In tbii granlhi contain dry cavities, thus sltQwIlifi 
tliese minerula were ftinncd wlili water under ftuioa of high Hnpani 
The coniilnslon arTirod at fVom Iliis Is. tliat i!Tniiilo is not a simjilo 
rock, rormcd as gcoIoKleis bavo iceneruJIy Inuuhl, when the enrtb ww ■ 
Of Ore, and when uu water could lie fumul resting' uiuu its surf^H^. 

f muKMAia 



^nbmab linil bwn formed upim snrti aa fteri 






tliej CTTaUlllKuil n-oa tlic some as Uicir own (UsiOfC-polnt, when licaCod 
•hme. ThiM tact, bowovi^r, as wuU be aevccoi Impunaat iK-fiiUoriiics in the 
mluroacopJcikl itracture of llio minerals, ma; Le rowllly explruued by aip- 
puelog thut ilieraiMil ruckiHBitu]ilyalJqiiidihnt meluat uhigb wmpentnre, 
rapollk uf ilUiotving varioue miDcrol*, In the stunc nianoer u itlbt htb dlg- 
»o1vc<l in cliD vciy fuHililo substance, walor. On (.-oollng (u a aenain extent, 
tbecryBUiId ore deposited Trom solution, and tliu« crj'stiiUixc oat ni ntcmper- 
alun: which mudt be satuewhat luwi'r tli&n the fusing-point of the mineral 
hcalwl alone, and may be much lower than that. This cuppMltkm 
ly explains why a nisiblo mineral may ai't aa a ani'leus Tor one tbtt 
hMfUsIbto; and ItwisHhown that this peculiarity maybe Imluiad 
n>r when saline aqueous solutions are cuolod so lU to solldliy, 
oT very Inftislble oaltj are autuolly deposited ou prevlouslf fvnncd 

GlGAiTIC CEYSTALa OF IIERVL. 

\i a laU meeting of the Bostou Society of Natural Ilietorr, Sir. Fnmclj 
(spoke of the great Beri/I formalioa in tlio town nf Grolton, New Domp- 
^ Scribing Us cryBials of i^guntlc dlmeuslous which had been diseor- 
" 9. OueortlieeecryataU, wblthhe hadcau.wiitoberciuovedBadeoil- 
■] to BoBtOD, weighed neaily two and one-fourth tuns, and was Qve feet In 
length. Auolhor, (he largciit Bingle crystal In the world, as far a< is known, 
i« nine fcol In length, being ■ six-sided pclsiu, the seiernl faces of which 
mcii«nra rcspcclivuly In width through the greatest diameter of the cryBlal, 
two ftiel eigbt indies, two feet, one foot eleren inches, one foot ten liidvN, 
~'~'o foot six Inches, and one foot nlno Inches — thns giving it a circDm(lB>- 
ilve fbet. This crystal )'ec remains at the locality, but the qoHti 
IT surrounding It have been caivfally removed by chikeU, so thai 
Otilkm Iniisnailio bod can be readily obscncil. Three weeks labor of 
.8 expended in this proci'ss, at ordinary blasting by gunpowder 
d haTe destroyed the crystal. lis weight U probably not loss than Hn 



THE CASPIAN SEA. 

r the Caspian Sea, has recently been published hi St. Peten- 

rLlontenant Jwatschlnlaon. a naTiJ officer in the Ruashin service, 

u employed by the government to take soundings and examine llio 

if tills Important lake. According lo his measurement, the Cwpian 

tea of three bundcvd and Ilft}~-two thousand square rerstt. 

It length is six hundred aud Hny geographical uilles, and ilie ex- 

' h three hundred tnllos. 



AKTESIAS WELL AT BIONTWEF, GEHKANY. 

b well has reached n depth of 224T rarisiao feet, having pnsscil ihrotish 
IS of lias, SW-n-J keuper, 11^-17 mosrhi-lkalb, 311-1.^ varii<gM«d 
I, lO'M older stnies and gmuwacko. The tcmpentturo at tMItoni I* 
L, aqtiiVBtDnl to on inrrenee of 1" C, In depth Ibr every Sl-Ol mettos. 
" milbmpt..BaHi.sxxvt.S3a. 



NDAL OF SClENTrKIC UlSOOVEBT. 



TIX OEE FBOH AUSTRAUA. 



! m iwenl menting of tlie Umlon Sodciy of Kamrnl in«my, Dr. A. J 
I B*7M exhibltisl a sjieciincii of ottuhcdrul tla uru from tUe fioliJ wnsbln^s ( 
I Owea's rivtr, ou llie way from Mcibooruo lo S.nliiey, Anatralla. Theoi*! 
I accompMiled by tiianlforoud and chrominsnuu iroii oroH, gnntow, uut jrcllot 
[ QuHTli, la Ibis coDDUctiuu, he staled tbut he had exaaUnnl the black •■ 
I «f numy of the gold washings of California, in which, twslil>» gnrntu 

zo*, dnnalHiT Is generally found, without duturting tin on. Some of tl 
.Ifbrons Iron crystals yield the Blight IraciM of oxiilo of Mn, often 
f bi Ibc ore, but no cryiials of pom oxide of tin have been found. AJihoiigl 
* In enoenil, a rewmblanre c^i«ts between Ibe fonds of AuEtmlla ami iIhwo < 
I 'dUJIbmlB, the heavy ores futind are nut the iiutu lu both. 

OX THE REUADTS OF TUBGIGAKnC ELK. CKRVU3 EUBVCEROS. 

U. dc Morlot, In the Journal of the Geologluiil Society, Lonilon. annoui 
'' 'the diwovery of tlie rcmalnB of lb« glganitc elk, In aMOclaltoD with tn 
of liatnon Indaslry, durlnK the ilmlning of a smnll lake In tho UannN 
Berntt, Switzerland. In lUo lied of the lake, in connection with fngim 
■Of pottery, gtone-thtads, arrow-licails, cat-^wooH, etc., were ftnind many t 
IS of tho bonoB bSlh of domesticated and of wtW aotmsls, rtt,, hnr 
l.-CBttle, borrea, swIne, dogs of various size, fpatl, sherp, rats, «lka. 
I'lVilnichs, bean, wild Iwora, foxeti, beavera, tonolmsB, g8»ural lilrdii, 
I wrinHkls atlll undecermlitGd. An atlas and jnw, however, seal by it. 
I MO Prof. Pictot, Of Geneva, were nscert^ned by " " 



10 iKdonff to Ortma mrycenu. The length of the atlas, Is O-a^W mtr 
M bmulili 0088 metre; both diObdng only by j^g„ f»m lbs n 
nents stated by Cuvler. 




f. Uentrej, F. R. S., is a recent work on Botany, fomiihes tho fuUow- 
I und intcreiilliit; Btatbtii^s or ve(;:('liuii>n : 

kiDitB of plants, and Pliny(A. 

n his ' Hbloiu NutunLtli,' iuneascit (be number to doable. Tb« 

M of tho Greek, Koinan, und Arab aalurolists niaile ktiown no more 

id etcn in the boglunlus of tlie aevenwciitb ccoliuy the 

ic difiiiicat kliuU hud ouly mined the number of dlllln- 

10 pioeoat century spoke of 44,000 
*, PfaaneroKainoiu nnd CryjitogamouB. 
~ ~ ~1e{'£B#ai Elimenlairo do GGograpbie Botuniqne,' 1830) soxl 
* e KTliinKs of botanists and the vurions Eiuopcati coUae- 
9, mi^lic be ASBumed to contnip, together, upwanls of 
s of plants. In 1820, however, the numticr of spocin In (ko 
n of the Jardin den Plants was estimated at the «a[D« niunbor, ftnd 
if M. UeiOamin Oeloasort or Paris was euppoised to conUkln M 
a death, In ISIT, a« many as SO.OOO species, a number wfaldl. 
ti years previoasly, had been conjectured by LlnilLuy to rcprcMsnt the 
)f tbeapecles oxlBCinf^on tlw globe (' Introduction to Botany,' second 
The Buyal Uerbarlllm at Schunbci^ near Berlin, Is e«llin^ 
r. Klotsh to contain 74,000 distinct species, 
oldl ('AspcclH of Nature') bos entered into some InterestiTtg caI- 
u lo prove liow i^tr all iheiie fl^^ures fajl short of tbu number of spe- 
a wfaicb may be supposed lo exist. The number of spwteaof 
ig plants named in Loudon's ' Uortus BrJlannicoB' (ISiS), a« al Ibal 
r wllhio a moderaio period boTore, ciiltivalod in Britlan, waa SO.OUO; 
of species actually under cultiratiou In llm Berlin Gordoo, 
Mnfolly prepared by iiuntb, gaio rather mora than 14,0<jO specdea, 3TS of 
vhich wore Fema, leaving 13,tiS.!i Howcringplanta. Among these tbafolkiw- 
lag Imponant Oiders were represented : tho Compuiita by 1,000 apedw, 
the LeitnminoFK by li:i(), the Lablwie by 428, the Umbvlilfera bySTO, U» 
B by Alio, ihu Talms by liO, aiul tbe Giusses anil Cyperacoat by 900 

n those numbers ara compared with thow of lite species of their 
1 described la recent norks, wo find tbnt Ibis Garden contains only 
e CuiD|H)F^I(iB {about tU,ODU, l>o Cnnduite and Wslpt'rs}. l-Slh oT 
inosie (B0U6I, and Kitli of tlie Gnwsos (Grajuus 3iH. CyporooaM 
li), nnd of tho araallor OnluTS of Labiaitf (2il'0) and UmbeJUftm 
atl-Ahori-^Oi. _ 






, OF SCIENTIFIO DI8C0VE 



" 5iip|>osiii^ utl Ihe flowering plunu cullivntoJ ntono limn In oil Ihe b 
gnnluiia uf Europe to amount ki 20,0011, and aiuuming IVum llie tbn 
eomparieuiiH thnt the cultivatcil spedes omonnE to liiout [be cigblli of tbei 
described and preserved In collections, the latter wontd amoaiK u> ISOJt 
■pecics- Lnrgo ■* this number U, it will scarcely Ik Ihougbl t 
wlien we recoliect how siniili a proportion of muif large OriLen ■ 
found In our gardens, scorcelj 1-lOOtli part. Tor exaiopl?, or tt 
I Ualpii;biace», Melastomoccai, Myrtaceie, ftad Rnbiacex, 

" IT we apply Ibiii mode of caiculuiion to ilio number oC ipcded (jvenl 
( Loudon (a6,6fiO), the ostiraato of 100,000 rises to aUJXW spociu." 

TheK doductioiu, biued upon Kuntli's iuTuraiK^s, ret^ to tJic vpodc* di 

I hkro bccD destribed, and arc now CKiating ui herbaria. It n-malw to c< 

to the whole nomber of sjioclcs upon the Rlobe, judging by the tu 

under the cnltivntion of art and the examination of adonec. The Ec 

■tateinent exhibits the principle on which the caJcutatiouB are ba«:d; 

" Walpen' 'KopenoHam,' supplementary id De Candolic'i 

brings the numbar of Legtiminosie up lo S0G8 species In ISIil. Tb« p 

Hon of the number of the LefcnmiDDSie to that of the entire Phanerom 

I flora Is l~10th within the tropin, l-t8th in the temperntD, and 1-3S b 

I north frijtid zone; so that we may assnnio the mean proportion of till* fl 

I Dr to be l-31th. The 8063 described Legnminosi: would Iberefbie taul af i 

V nppose that there eiclstod only 1R9,'100 spedcs of flDwering pinna npon d 

I toil^ce of the glole, wheroaa the Compo«tt», afl stated above, fndleaH; 1 

I Kuntb's mode or dedurtinn, more than lilO.OOO already known sppclai. 

I " Of tliQ Composltie, Linncus wns acquainteil wlih only 785 siievles, *U 

[ 10,000 are now known. The greater part of these appear to iK'iang to Iha tX 

I Vofid, Do Condoile describing only SUM American, with 50'J3 tat Bontpi 

A>!s, and AMca. But this seemlDg abundance o( the CompoaJta j> to 

certain extent deceptive and only apparent. The propottions of {U* (Ml 

sre I'iStb between the tropica, l-7th in the temperate, and l-13llt In 

Wgld aones. giving n mean of l-12ih,whidi shows that even more spech 

CoiDposlt;e than of Le^mlnoss have escaped Invcstigatiou hitherto, «inw ■ 

multiplication b; 12 would give ua the improbabij tow number of 19(^)60 

Phaueroic'iuio. 

" The GmssBs and Cypernces give still lower rciulu, as compuiUlvel7 IMnb 
itiU of these have been collected and deseribcd. The mean ptvportioa efl 
the Onuses seams to bo about l-12ih. Takiug Ihe numlier of knoira cm9 
cloi of plants necording to the above calculations at 100,000 or SIS.OOQ^ dfl 
Ontssoa ou^ht to amount to 13,333 iuthoDrst c-gae, and I I.IM in the XxotJ 
IthUo only either l-4lh or l-5th of these nombers is known. WkfO Wfl 
nSoct what enonnous extent of plain still reninlnit unexplored tD almost J| 
poili of Sopih America, and In Kortheni and Centrul Asia, tliia deflelen^ 
doot not appear extraQnUnary; and, Indeed, it >>eromes by no miMiu dfijfl 
eult to believe that we are so deficient of knowled^ of species of QrtMQ 
thai the totnl number of flowering plants ml^h I be taken atdouble the nana 
bar known, whieb would lead to Ihe cont'luslon that only l-Sth or 1-lOtli cd 
Ac Omssot had as yet been discriminated." j 

OS THE GROWTB OF" PLANTS 1 

L Al lite Dublin inccling at •Haa '^A'aitt X^£<K^'iVnv,¥[vX.'%'a^^«u^^dl 
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AloKHou ihop^witi of plants," ri'porlrd, llinl Iw lu'lievuil li« lijwl tucOTas- 
lully (iruvtHJ thM iiiim/ spucie: of (ilosts rcgnrdcil iix sp«i!li'< by liotanlElf, 
irTO only TiurtelliM or li.vLiriil Tormt. 'I'Iiuh. bu hnd prixbici^il Amira taliaa 
'iiim jliffna /atiui, Si/mphi/tmH officinale OMta Si/mpli^uiii tttptrnwiini, uid 
Tii^in.v otliera. lie liiul Dot suct^ntlvil in produclus wbout from uay t-pedea 

NEW ENGLAND HiCOUKlY, 

For iho bisi toor jenrs Mr. Cliari*i J. Spniguo, a member of the Doeton 
f-.-.-it'ij- or N'flinrsl Ulstorj', has bepn ongngcU in collecting iinil ilcstribhi)! 
I III' rarinus Epcfics of rungi belanglng to Mevr Eiuilaiid. Tho niimlKt of 
i-.-i'lM Ibtu Hit vnuiueratiiil and uiitii1i}(rucl Intlte publications of Ihc BoflUm 
■ie^ of Naniral tUstoif a 618, oC which a large nuiab^ nre entirely new 






ON THE PHOTECTION OF F 



3 FROU THE FROST. 



■ M. JkiiuiiugiHilI liiiK (lemLeil a laag article ia the Aiiaala de Ciimlt et ie 
Pkutitpic \o Ibo preicrvatioQ or plants rrotn froat, by Slllng tbe air with 
-iiioko. TliLi iD lun ntcaRiiTiendad onniKhlx when tho Ibcrmomcier ai a dia- 
r iMin alintu thu guil luilk'atoE n temperature below 3*2°, fur It would tlun 
li.na no uITcct, nor ou windy nif-Uls, fhr then Oxisrt is no froal; but it nwj 
l-a<clbly be fouiid of RiTvIcQ in protecting rraii-treca r»i1 delicate plaott 
tnm thuhiiulhKts of epriu^, bywlilcli tbvirblusgomdimttoollcadoaLrayod. 

ON TUB TITALITV OF SEEDS. 

It hoa long iNwn a dlspatod question among botnnlstn, whelhor the itnl- ' 
'rtntiy existing In the vcgelAtlon of diin^rent islands and continents bsTlng 
111 oibur TOirinnnicatlon with each other but a wide expanse of otean, Is oW- 
_ lu II -;ii.riiil rrcaifun Ineoch Instanro.or to an interchange of secdii tnuu- 

nu Bhoro to anoibor by tho waters of the fCB. M. Ch. Maitenf, 

Mrjntpellier, in a letter to M. Flourens, recently communicated 
iiir of Sfliinros, give* an aceomit of certain cxperimonis he Iiaa 
'-. the pnrpoHi of axcenaiolng — Fh^t, whnlhcr many klnd« (If 
I 'iKcnlly lighter than een-waier, bo as to swim on tbo Ettrfluo; 
!In, wtwlhcr, niter bai-tng nndcrgono tbe action of eco-wMer 
I li'iigth of time, ihcy are still in a condition to permlnnle. With 
ii lirst qn(»[iau, M. MiirtonB has fonadlhat out of a certain nam- 

I- riK luiit kinds of fresh seeds, chiefly of n hiri^ alxe, Inkvn at nndom, 

iwi, liiini' will swim on the waters of tho Mediterranean, the dcntilj of 

wtii. Ii i, 1 (}j.',e. To twccrtain tho Becoml qiieslion, M. Mnrtcns caused % 

iiir;:L- th.x i>: sbcet-lron to be mado, divided into one hundred compartiDBM*. 

Ntiii:i\-i:'iL:lii of these compnnmcnts received n certain nnmlxv of seedaof 

iJltTif III kinJs, and the apparatus thus prepured was ftstenefi to a buo;. A 

Un.M iiiiTTilwr of mlnnw holes pierced In the side of llie iwi allownd tlta 

wuiiT I'l i-i> IniToas and cctcsj, without any danger of the seeds bcins washed 

■.II,::; ,\:\,T n Infme of six weeks, the hiix wnn Inkcn out of iho son and 

■■ II. out of iho riuety-eicht kinds of wrdB, tbrty-one wew ftxmd 

I'licn. The remninini; nny-sevcn kinds w#re iniineiitlHtely wwK 

I irtih cnnh tnkcti from a Utatli. *Jt tlwse, tWrty^TB klttd* J 
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■ Iw iranaikorml ro niif (Uittanct ; 
II oT nliwiy-ci|;ht «pa:ica, aifcbicon unl; mlclil KennlnuM afUr*! ^ 
wwkB' voyogB, iiihIcn- Ibe most ftiruraUc divunnttuDdu. Ut^xatins (be Blr 
p«rl meat Willi thothiny-Aru kinds whleli hud rcstoind ibeonionoTioA^n' ~ 
' tta ilili ipncc or Ilinc. M. Marten! Icfl them fbr tbm monlb* expusad to 
I action, Biul ilicn Tonnd eleven in a roitea ilale ; of the other twcnty.-tb 
I ' only nine gormiiuiteil, two of which were gpeciSt'slIf bekvicr than «e*-iral 
I M tbAt, oner a three monUu' sqjoom In the tea, > pcrioil most likdf K 
llie DiiutI one, seven kiudo only out of ninety -oltcbl mlcbt hove tonne dts 
1 (if gfruiiniitlng. Tlie Ridnus emnmimis and Cti'^nrtdia pepu uv miaoaf 
} number Kow,If all the dnngen be taken intoroiulilanidou towMcfa •■ 
I )nU)>t be cxpoBcd during a long voyage, as null ae thu illfllciiltiL-R h n 
I meet wiih to fiud u (3>ne«niii1 soil on lanJiue, with uihur cUnunilU 
I iMiIirulfltcHl lo pmninte iti ficnninitilon and lutiacqui-nt prcacrvUloll ft 
t dettructioQ, it. UartrM concludei, with M. Alph. De Candollc, lltu 
in at Bcmb by eva mtui h&VB had s very ^dihII ebon) bi tlie f 
u of piniiu 10 otiier shore*, and that Ihe hypothesis of aiiaiiiUo* 
I nmtlolui in dllTercnt piuts of Ihc world an|iiiniii luiich jinibiilillily. 

OK THE DOTAKT OF TMK eOBOBCX VULQARE 



Mr. C. J. Spmnio, in a rcrani communication to Ihe Rnjitnn tiodM]' 

L KMaml 11 [story, staled that a suite ofapoclmcnAof tbc Surgho lurrf, /wfii 

"■jKiVta, and Sroim ftrn, hni! been placed in hla hnnds for examlnntk^ ' 

r. Ulcnti, of WcatPhoster Coanty, Now Torli, with a rnjucst Uiat tlia 

L lowing points of Interest inlcht be exnmlncd: — Wbclher theoe jilaon 

I or Mrs not, of ibo aiuno epccles? wliether they will bybriiUie^ and 

I tht; sre likely lo low their pecuIiuritliM bycarekiu plunilntc aitd n 

f nent? SamcvariutlBapossoss more of the saccharine secreJon lliaa 

! Is tills exmu n speciBc peculiarity, or tba resnli of varied cultivation oT 

nine spvdes in different locnlitles? ^VUI these peealinrities contlnoe Bn 

or will ilie vitrletiuB loie^eir distinctiveness when growu in comjumj' Wl 

one another? 

Tttt specimens conslel of portions a( the panicles of clKbieen tmImIm 

f Zulu Kaffir la/Jirr, grown in Sonth Carolina, Ctooi M«ds ripened In FnfU 

Mtd i«ccivod from Mr. Wray. These speriraeiis were BWbered In a iM 

vbero they prcw pnitDincuonsly, by Mr. Otcutt hlmeelr. In cuniiiaay 1i^ 

Nr. Wnty, who Idnntlllod the variotlus. And IWnlsliud thu Kulllr nan) 

Than atv fOur specimens of Dtmn^a, the seeds of whieli were roccived 

^ la the snine piu-lcnga with the An/iire, and pluiilnl in the aune t'i 

[ AI«o, Ibnr «pwim«ns of DiMrrha, Beoim Om, «nd (holt liyhriUi wItJi »»j 

1 fBeirf, gmwn by Mr. Oleiiti in WestchMtHT, I have added to thw* A 

I •pMdnwins of Imiiitr, grown In the DUtilct of ColnnibU, lh«t Ihe fOlU 

I ^Mdmens may be yet mora full. My reroarkc upon these Bpccimens will 

■ confliMd to tbc fVnll lUoiie, ni I have not seoii the growing plants, andcl 

HM, tliendbre, speak of the dilTerenccs which mayexist In their (bU^I 

port. 

Btendol, tn lilii synopsis of the KTSiici. enumemtes the ftrllowlag aOj 
•pwlwof Jiirfrnfwjjnn RTOWinff in Asin and AlVlea: — J, Sn-^wii, AlM.^ 
r«kM,Willd,; A. •ul.glibr-rteri't. Stend.; A. Satchitrntiu. L. {snb. Ho(a| 
.*, rertid£(/l€nu, Sfend,; A. mjier, KumIv; A. t'nmiu, Roxti.; 4. 
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^l^nn. Bolileit these, ii A. ItrvmnomHi, Ncrs. ttatti Kvw Oricane. Tlicaw 
so^oilliil BfH'tiM are, in all iirobBbllliy, ruundiil on iwrinnneiit vKridilM of 
IhE er.i*'- ivlifrli hoB tKxn irrovitt for lu gnla luiil fullii)^ fur maariua In Ibe 
Knst liiilkti undAmcn. It whh |ilaccil firatin ihe genu? /ArAwt liy UniuBUs, 
troi lias tjwn ivpsrauid IVom li iind raiikitl iu iliai of AtvlroiHigm. It la stilt 
kT|t{ tli«ri- by loinu uf tliu iKwt boumutB or the ilnyj bat by ullicn it b 
lilatvl In lliittof Sn'^jtiiM, a genm BCparaled rrom JaJn^jfOa niriliily mm 
■» iHuilrnlate InfiorcM^niti and carioccou* e;lamea. Tlie (pccirs iwincil Xm 
I, by Xovf, Ib prolMibly a Ibrm uf iliu sutae plunt wUlcli hud esmb- 
1 h»eir « Now Orleuna. An aulhcniic spociniun In Dr. Gray's hcrba- 
kVoM nut appivi'lHlily iliffur frain some of tlio vurlotid grown in South 




e IlUrly-one (peclmcnn Inlil bcfbre you nro Iliouglit to rvprosent four 
d iTiiLtiy rwIetiuB. 1'ha eii'ds caino Tram f ranee, Iidi Iho plann 
rhmHliiii;.- ilirm orif^liiiilly nunc from wlduty ceporBtcd IoqiIIIIcj. The dlf* 
frTT-iK'c!< tvlilc'h liiDy exiiibit ure in [bo cnlor, sbape, und liuIrlDetis of Ilia 
tirimi-' : I 111- "'Inr, 'tmiiB, nnd [iroininenTO of llie rorn IwyonJ tbe glumesj 

■'"I '> '■ '■■■ Mvi pMWih of tho punlcli:. If these difference* were 

■..^..(liPT, — if the difference of shap« wctd ol<rn3-» 

iTi oolor, nnd Ihnt color nlwnjr* accompanied by tliu 

. riiutiof «jn), — lhero would, bo Bironi; gronnd lu 

m'Cj. But ench ig not the c<uo. The spceimonil, 

Ibit a cDioplcic gmdoilon liclwocn Ibe cxtrenKi at 

« whii-h vary miMt in sbiipo ora similar in color. TIrwo 

s color ate idvnlit'sl in Kbsjw. The hairiness nnd tlie dcgrw uf 

B CO^xliilont Willi llie vxtirinita of abnpe and coliir. 11inr«ai« 

'^ specially iniciviitint;. iU. Olruti grew Btnom Com and 

Hioacbakieof Surclioeiu-n!. Tlio result was a plant paRulir 

W obaractu-lslii'o tk the jwrcnlB on wck «1da. TIk eljthlccn 

^ec, thought in be (10 diiilnct that dilTcrant narlvo nsinca 

1, c^ihlhll OTcry InlormcdlBlc fortn itnag^inable. Soaie 

liitL'i mudd nn> specked with brown and blark; bobw 

■I ^ill liii.iiTi; .iiln r- .ill lilack, Somi; iwv-o ovule imlnled el"™™ of e»«T 

1'-: iidiiiv li.ni. uijiii^i' glumes, with a hroad, srnrious point, or roundot 

. iiu.v- iu[ii no imiTit, ilirougli the «anio «ricR of color. Tbo coniii am 

. il or exiL-rted tlirontcb tbe who(« series, irrespoctive of uolor or 

. uftbc Tiu-leiiueof Iniphcu prenent a peculiar appuaniiicei IhiM 

11- nnd proininoncc of the sterile spikcleta; some, dltTering In w 

I, iiatc tlicso scarce visible; and some havo thorn not at all. 

iirinuiisiirenmon!; thelcnstrslliibleof botjinlml ehnraclcn, wA 

lint little wpl^hl ill pluntsgocloseiy nlliiyl; and the other dlffoi^ 

. hiiiited almost aa proiuiiiunily lu dilTertini paoidus of lbs same 

<<<ii of llio bybrldiiy of spctlea of planti hiu lately rccdved clow 

iiilcntlou. M. Charles Nandin has Feeeutly niiute a icriei) of 

' \|>arlmonts on tbe culllvnled pumpkins and sriinuhc^. He has 

:i' concluskin. that iicnrly alt those ktowh in our gnnlens mo)' tw 

'. "110 sIiikIo (pocics. lie has ponlrulnrly esisnilneil tbe chanae* 

I' tul lin pretentions will prodoee. We often hear tbut cucnr1>lta' 

ii.ii : . :ii- i.hould not be cniwn toiK;lher, or Ihey will IiiJrirB ench Ollwr. 

I'.' - ri'ic 10 tlie quHtion, nbetbur tbo fru\l ot Ihe ccxncMMUMMii!^ 

itlBlrr aiiotlut^ " "" - - - 
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lijrMiliiUini mora or l»t> Mrmmmi. Ii was iirtrt com, In whirli brnM* 
ton!, oinoiiih, rdlmr aim wrm Inrgnlaitj dlctribntnl, itintnwtlne wtth 
while, orlnliW kcmeh of the jm-cm. ilmr ilir mrre Impirsnatlun uf 
inm of whltv rom by tbi* puDn of tlw yellow Iwil Iikb *HlIlcinii iw cniii 
(buae Kninii wtili-h It tunttHil into imfn:! tplluw fom, 
tht tpom ind TiriiHiM <if I'orn liarc a onting buriiiif upon lhi> iian>l 
] of tbn •ptctllc UIpmHF of Ili«i. vuH,-Ii,-- ol" S.>r.-liiiTii tli..itL;li -'imfl In 



I lllRl 



' nM thr 1 



hirfe 



I itrirtfw « 



raliaritv nf < 

InR. nppareiitly wild, wilh lhi> -■ 

■ t fur l>ryoihl li. But ii i. ,„..; ,;,.„, ^ ,,, 

I iitume* ■li^nprii'iir, IT In'i'oiiii! so aliliaviiatd us li> hIIi^-i 

enilfply unoiviwl, n" In mir jmnlen (iwHrtln. Tlili tsuw 'li 

. of Sorshum nnitor onnililcnukm. 'I'lio 

r BthRiltM (Ilia alilirevruilon of ^uitic and premlncnwr of ctiih 

L Mr Ii IliBl wbh'h <« knonn tn bum bemloiKr'ii nnrlcri-tilTh 

Tho qaminn, rlum, ■ri'iw, nhclhcr plunti irualil no rn'ci 

mtebuiSF prrul[«riti», wero (hoy of different qiccin. t><>T-H ni'i riiii httii 

K^VP''""" ''!""''')'? Wcilo not rao other |:nUM*,nhirli lThw limnilrtui 

MrfltUt, liThriclhlni; nutonmir, rdi] mi perfVwtl/ «* to btTomr dKi'niWwl 

U iBMlrlrahlo mHim nf irruliintnl fonni, Tbrr Pmu, I'jiiii<-uni9. iind t 

tneu, which abaand tQ our floldi uul modowi, do not inn-n'hflnee Ik 

Ifisdnc pwulUililM, bill pRiw >iilo bj- side and nrnlnuln ihclr iilcniiir. I 

ttl« Si)r)chn In nn toonrr plnonl aide by iMn with Broom Oini ninl tHmi) 

' tbtin the three hrtirl'llfv, uixt iinidiira an oB-priui; comtilulnt; the pendli 

tlo of nil. 

ThB K'rghum mignn boi btcn calii<'ritc<l fbr untold ccntnriw •« k Hm 

ind w Ibud for EnlmnU and mnn. Tlic qiHvtfou uf Its i>Todai*kn) 

ind sugar 1« liy no main! n nvcni onr. Ki|wHniFiit> i>m IM 

more than half a cmitnry affo In Enrope, and our of it* amntgtt 

[' Itam llu! nact^harlno Kcrelinn of Iti rulm. Iia nnllro roanny b uuKirti 

I boi It Ik •uiipu'rid to origtnDtn In tlic tamt^ |i1ii«m when it linn UMI mH 

caltlralod. In amiti* hnru heon fbuiidln EKTPtian unxipha^ri: nd Ml 

tn MtU to have [iroiliiwd |iliint« Idunttcnl with tbo moduni Uoiurlm or Jtt 

JUter lilt* lonK (iilDTiulon In ail Unila of 8olt and dimalc, atid muhr ■ 

Varied trtBimciit, it would he Ktniii;;^ ludecd If It did not eshfUt ■ w 

* . ' B tkormni iypc< If tiio Indian mm haa ticccmo *o wtonl 

I'lnilydittfiircd In a ihorter period of time, wd may well nncintnonil IIWTII 

"mm •liniilrl wander Into nit tho vnrletlM npcm which botaidn* fe 

H (o found ilisilnrl sprclca. 

Q Induced to Iwlirvn. Iliiirflfliri>, that Itram fbr", .*■ ' ' ' — 

or, ulluwina the iwnun Sorinini 'o xipnd, S^ ■ i 
f B«ttbliiililnt>nt of iht* run vnV luuw 
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9 lirliriillM oail exdumn^ whaurer pmpenlM ib(7 posseu. 

10 Bottmiloiu of one Turlcly will Ik diminUlicil by hytiridalluD 
noL patscMed of na njuni »uiount. Ami ilii< cncvtiurine qoali- 
10 ana mar be totl lij planring In a suil or cllmiuo diSorinff 
It'h luio tituoetit ^"o IbrtU in unueuaJ ciunntltr. If tbclr culif- 

n w ■ runtipi plant, anil ■ B}-m]i i>r anptr-producini; pinnt, shall pruvo 
if Ibu gTftln Id tlio tVinn at Hour, lu well lu Tooil Tor cotlla 
hpWiUir, ma; cotnlilcmlil}' dlmlalah i)i« coat v( cDttivntiuu. 

OS TUK DUKATIOK OF TUK LIKE OV PLAMTS. 

»fi^1>iaK.pu|>cr wot rocentlr mod bofuru Um BuUuilcal tforlety of 
Igh, by rrgf. Fleming;: 

WM ordinarily cmploxetl lo txfrea ibc duiWUiu of Ufa In pUni* 
1, btannbLls, and pcrciiuiula. ViowliiK tlie «ul)jvc[, lionovc^r, io llftr- 
I^W tUBafon rstlict than ■auuaB. Jlvlsloiu much uiun immiiCQQt wUU 
uw inuAt bn rvavrtvd lo. Tha5, iu llic atsv of annuals, it niajr 
n nnravurohia bimsoii. tliat iliu plunt may oaillve tha winter, 
btlnrinK apunl'in of tliu ruUuwlDgMwsua, ami thiu l>CM>ino a bisn- 
JliUin man; cjuca Ihtwo plants termed biennial* inuruly uxtcud lltani- 
' K Uie Ant eeoBou, and la Iho followIaK flowur, ripen thdr ModiS 
Bui In bulb caiei the phuit dlua after, luivliijc ouco exocutcd tba 
a of rai>n>dnction. Those plants have Ihi'ir vitality wuipleMlf Kb- 
4 br tbe Med-priKlufing proccta, and, In («tibi<i)iioiii« of thii fbnctlonal 
- coDsUtuto a vcr? diBtincE tcroup. to which tho sonioirlut 
n Honoairpoux hus bticn applied by Do Cutidollo und Undlcr. 
( Uw idea uf the pInnt prodncing only one curpel or aeed-vuMcL 
■1 tqr Undlcy, however, it muy bo couTcniently employed. ItuMya: 
IU, bvurhig (Vult but once, and dying ailcr rmciiScatlon, ■• 
Soma livu but one year, and are called annuub; the term of Ibo 
a of others h prolongiKl to tno years, — t!ie« ore bicnulal*; ollien 
■r iBMiy yi»ra helViro they flower, but die Immediately' adorwanlii, m 

ksnof Itint It la tlio production of the aoed which coDoamea tile vlttlUly 
hut. It will bo (bund thai by dcstroyin); tlic flnwur-bud* Uia tilbof 
It will bo pruloni;cd until new flowrr'budi b« productd, or tbOM 
If «xiulng but 111 an iiU[icrfeci slate become duvulopud. Tlin*, 1 liavo 

I on oat, Aatiia mliva, far four ■oasoni by cultiiig off Iha llw- 

Tho annual bcim ma>' bo easily converted into a bluuoial. Tlw 
trv<: miiii"K, Lavalrm arivra, nnuoDy cotulitonxl a biennial, in one cacaotit' 
htcd iIk; ^TiMitar imn of ihu nocond winter with me, but perish«d by the 
Hvi.-rit> >^l' Ibu ftuDt In the spring of IS-'iS, having a alum dlaplajln^ ipnrlms 
aniiiiiil liani of growth, about «I)Chtvun in number. n>arklng intetntUwiit 
•cuou, iiTespcrtivc of iliu dead or winter SBOMin, and woU calculated to fcin 
a Fuibii.ii} nunahig In the vegetable palKonCologlst. The drconutaace Of 
niiHi." Mri^iim |ilani< having their life prolonged by being pruvented ftom 
lliiv>L-Uu^'. nnd the production of new pans for Itowering purpose*, Rlva no 
(oiiuU'iiiiiK'u IO the mmenion of Knight, in bht paper " Oa tho RoproduiSioo 
ur lliiils . " " Xolnre appears to have denied to ounual and blennUi phiula [a< 
Ifufit IO DiQM) which have l>ecn ilie nuhiect of my oxportmenti) the power 
tlileli lihttSA-ivfln to j)i'n,-niilnl plant* to reprodwo (beta Vmu1»." I^fadiianfr 
.' oftbc indltldoal plant Iwlnn Capable ot rcproiucliwv oviV* ««»,■•■»» ■•A 
30 ^ 



NCA!, CiF SCIKNTIriO DI3C0VllItV. 



^F DM 

^^^ known M Hay, who itates ihai sach pUnu mnx IIv<d oi'cn Are yvon. Ilu. 

' Mcond phyalotuKluil gniup, to which I ghall non diceut yi 

tUi i»opert.T jn cMnmon with [be precoittnfC, that thu Men 
«nd Hpcmlng the H»d, pcrbli«s, toBciher with the root by 
Mied. In tills rupoct it may be tKrmcd an anitusl; uiil u oxamplm. amt 

ttw qnimd the tulip, onion, TnonkshocMl, nfiit very mujy of tho jiliuiai tcmwl 
lierbnceous. Tbvse dltfer, howevur, rrom tho orillnacy hiudubIh. oi 
erbit; pinuta, by the productkni, it (tic hMe at the neni of the pi 
W a bulh or lubcr, desiintd la tUo followtiiff spring lo rorm its 
tndap«mlcnt of the parent bulb or Inbor, now eshmnsted and dead. Tbii 
inode of scconiiury reproduction or oxteudon la woil illnntrulHl by llie 
non orchids, as iho rammon O'thh miunila, where the butb which to to gii* 
Ibe Cu ihe Etum and flowers of next season may be observed of a paler 
■cd flrmer textare than Tho odd in the conne of bring extiBUKtcd oiul tvadj 
' to die. In the rase of the two bulbs of iho ffmliia idrallt, or ladlca' 

Kdtb, In his "Syatcmof Pli;-BtoluK4eul Botany," 1. :fi, beumi "If apalr«f 
flieae knobs is taken and Bcponted, and then immersed ' 
^^^ irlU be Ibund to sink, and the other to awlm. This Is 
^^^L 'hhu s>«o 10 ha*e poxxled tho simpliats of anllquity not a liulo, 
^^^Vgtren rise lo a Kreatdeal of idle and sapetsUtious Mirvfn^rD. 1( 
^^^^HbU (b« knob that swims mnst nereisarlly linru poWuasMl sumv pmllarand 
^^^iQpOtont pmportJQS, oud accordingly some potent pmperlluo wi 
^^^Eaaolbod to It. If prepared In a panlenlarmannec, and worn abn 
^^Hjwieon, It WM bcliovod to hnto the tlnKulnr propoity of cxcltinff, by 
^^H'Or proper manaccinent. a violent attnehment to the wearer In Iho bn 
^^n ttny one he pleased. And this belief," be HddH, " Is eti)l a TnlRSi 
^^F mnong the ignorant and supentitJnus." The (cmup to whIiTh we Ita* 
^^E nftrrod, bos be«n. In a great ineaxure, overlooked by 
^^V sllltoueh its charactcrlslivs weiv known lu Ray, nnd (.■onfouDded by 
^^H iritli the sroup we now proceed to consider. Tlils Ihitd itronp 
^^K Bated by Linus'ns SufTnitlces, and iho» dotlnod, "tninds sabliKnostoqas- 
^H MQnis Are supra radlcem iMireuntlbus," (IMill. Bot. 74.) l.lmUey h 
^^V TMon of plants which he terms Piilycsrpous, " huring Ihe power of I 
^^K fruit nony times without perlsblng," uid a mbdlTlsion of ibis piMqi t* 
^^K Mraii Rhlaocnrpous, " or Those whom roots endure many years, Du «1 
^^r MeDU perish Bunnally, as herbaceous pInnH," (tntnuL to Hot., 41S.) 
^^V BOdlACBtlons of this ^roup exiiibit considerable variety of rbtuncTar, 
^H MIowlnB may readily be distln^iUshed: 1. Where the flowerinrMom 
^^M laavet iwrish, while the collar and root remain, for the benefit of iha bud 
^^B tto fxn^ed ftom the Ibrmer In the following spring, pach lU strawtieifTy 
^H ftoTHndUh. S. Wliere tho flawerine-stempcrliihes together with thaoot 
^^V tait where rhisomcs are produced with buds of an equally 
^^F Aaracter as tho porent, as mint. 3. Where the stem, collar, and toot, 
^^m lah adcr reproduction, bavlae given rise To a eiem with Its roois cap^laof 
^^M Wllirlni; The win ler, and producing (lowers and fruit during the (ollatiUtg 
^^K Mwon. The comnion rasp is a good example of this groap. 4. Where dMi 
^^K Vhole plant dies after mnliiring The seed, and forming from Ihe stem a tstar, 
^^1 W In tho potato. Hera we have an aggregation of flowvr-buds dcfdnidia 
^^P podors Individuals with the nnnuoJ or tnonocorpous choraetcr. TiMM- 
^^k gmof oT rliliocarpous plants do nut seem to have oocDpled. to any «9tKM. 
^^■jttentnifiierallan of boUnlst£, idthou^,Vna'^-!^\oigKi&'^4,«i.^ « 
^^te^W Jatarett, The IhM. tattetfl,' . . ^ . 



M«iM>ccltphsil bj oni' boUnicol writer 
-— diraomlnawd rena 

" whose Mem eoilures manf yean, Hinntanlly b«nr- 

n and ft'Uils. as o-mh and sbraba." Iti ilil> group ibe efforta of llAi 

— the productioQ of buds of BJilBnaion anil tlioao of ftnlU 

t ttoocr, or seed buds, resemble Sn «niie degree, In their fanction, on 

d or moDouarpoas phlnt. Death follow* the niprodurtiTO proceu. tt 

wlK wilh Iho exteniion budj. Both, however, are greatly under tb« 

« of exlemnl circumstancea. An abnndant napply of DoariBhmeilt 

H a trae graerale exlension buds ahoost oxcluslvcl}' ; wheraaa a scanty 

~f of food promotca ilie rcprodocIiTe effbrtt, and IhilE buds predoml- 

le of that wbld) prcTalltt fn the aoiinal Idngilom, 

POb luu long been alleged " eine Cerore et Llbero ftig«t Ventis "(Hoi^ 

J regetable phjaiolotilatH it bB« been Hupponed that the Uft Of 

ed to IM buds; that the elem Is a sort of dead soil, or, rarher, 

;j md farther, that the bod, when it ovolreB In spring, act* liko a Hod, 

ig downwards eortaln tmmIb to act ait roots, and another set upward^ 

ID of tbo indJvldnal and tlio formation of new bods tor d«vfil- 

a the fbllowhig season. la this view of the matter, the me, with 

' n of tbo budK, is on ngRregatton of dead cells. The Mttboia 

d this notion have bvcn cliieSy Influeneod by conildiMliig 

W wMrh IhuIs possess of developing theuuelves in ecrttUii dtoum- 

sn whui detached IVom the ittm, as in tbo act of budding, Ud 

e more ordinary pmuiss of extension bf slips. To this Tiev of 

le life there hai-e over appeored to mo to be t^ve olijeeCIODs, whloh, 

le time, I sUnll stata very tiriejl!'. 1 . 1 shall not hero dwuU on the 

t, by parti enlor processes, the leaves, stem, and roots can be mado la 

buds, or tlio ports sapposed only subservient to vitality can oxerdia 

actions trout vital centres, nur oa the action of poisons. S. WUoo ft 

rafted — «a; a cnltlvHtcd apple on a crab stodt — the buda of Hit 

y extend into a lofty tree, and yet its downward roots, although te- 

f conttnooua, nwer embivdng ibe stock nod rcAcbing lbs soil. Tba 

le in Its bark, wood, and piib, and, after many yeni^ 

a buda snd auckeni, these invariably retaJn the cbarai;ti)I* 4f 

b original. The practice of dwiLrfing flitlt trees would prove aCtU- 

le budi contained the whole life of n tree. A slow-j;n)winK itock !• 

^ M which is inserted a fost-growlnx gnift, or one inclined to gen- 

T than fruit buds. IT the buds of Ibe graft anniuUly 

o the ground, tlic Influence of the slock should CMM 

an event wbich does not occur. 3. The dlllfaicnet 

St MIod wood is (xitiolly boslile to the notion ibnt 

U llmilud in winter to iw buds. Tbo cella of ibo neww hy- 

BCorubuiises of nourishTuent: the sap, whvu IwKlnDtiig IM 

li noaiiy puin waieri as It asmnds It liecomce mote and more loaded 

cells through whicb it bas travalleil. nod the bodi 

MauppUud wltboDurisbment by tlie living aRonry of the forrocr yoor, 

V» Ibu buds and provlilcd for its dovulDpmvni. llcnee Uio coiB- 

[licncss of llnilwr rolled iitler the bud bus evolved its Itwves, Tba 

neb Ib(' common support of all the organs, lliu r«cept»nlo of the 

ken, and llio storo]H>u»D of iiuuriilitnent. The buds evolve s[iit> 

y UHinlliii; ic 



DISCorEBT. 

Iilanlc oT * »f^ 



KK1\' VARIETY OF WHEAT, 

the meetinga ot tlic French Academy, dnring (he pun ytm, H* 

n-HiDei-lile pumIdimmI b iiumtMir of whcnl-luiliiu or more T 

IflNt lu Lt^Kht, each of thorn hculng soreral splendid can. This Add *f^< 

H of wheat derives ICa origin ttota Ova gnltu that were toaoA in an Eria 

Itlui tomb, uid thus had Tor Ihuiu&adi of yean been prBserved from •It 

gxumal InflooncB. Sowu out in ISIO, Ibcj Krow np Insm-iaiillj, and jl 

Cwelve-hundred-foM produce, — in i^onecqiicncQ of which M. DronllUrd mad* 

[vnrioiu compuntlTa enptirimeitti In Southern and Cenlnl Franre, w mlt a* 

~n BrilUny. In 18j0, these experiments wore made on a Inrgo 

•anBKd a mors important cliarocter. Since rhcn they have been ivt^lailj 

BwDtJauud, anil the rcJolD have been offlciatly coaitnned. One half of A 

im with the EgypEinn, the other half with our rommon «rki 

• (brmer (faro Blity-folil, the •ocond a aitocn-fold prodopc, while « 

I nooly a seven or oj^ht-fold prodace is considered a fair one. Sown uol 

' i, Che ^jyptian wheal yielded a t^TO-hnndred-and-flny^is-lbkll 
B.lurvett. The eicpcriniDnu sro now muds in always Inrmuing i 
K^Wtd nut less llian 1,000 hllograrames of "mnmmy-wlicat" hare beeuH 
Ibli year In (he amadOaemtnl of Ilorlaii. 



or the 1745 pbano^camDuaherbarvous plants of Die Flora nf the SarOitn, 
I Cilited SlMes, dlmiDlsliod to nbout 1690 liy the oKdualon uf the alpLoo^ai 
[ labaJ^Eia »pvc1ee, hero Icit out iif viaw — 
I 843 Species, or SO per i»nl., range southward to the iMinleis of the Gulf of 
tlbxko. 

A1B, or not qnlt« Ji per cent., extend ^Drth^Tard into the SsskatclM 
bwln, or to Lshrndor. 

Vn of those reach or pros* the Arctic drrlc 

34 sporliw, or Uls« Itian 11 per i.'ent., range (Voin thu Gulf of Uexlco to 

180, or lUl per cent., range fh>m the G olf of Mcxiu> to the Sukaicbmratt,! 
it Latimilor. 

H3 specie*, or over 1 11 per cent., range tVom the Gulf uf Muxico M tt 
" \i Lalcue, or Cbo St. Lawrence. —Pn^f. Am Gray. 

THE WILD ISDIGO PLAKT OF THE SOOTHEBN STATES. 

Mr. NicBlcr atnies that tlie common wild Indigo pinnt of tlio Suuili«ni 
liVnitiyt Stnii'S lliidirjo fera Carolitiianu) is commonly used by the cOUattT 
■ipcople hi Gvui^lu. In plnco of /. tiacturia, and it yields an Indtgo which, i 
"il BppcjiraiKii, iH i^iiud to iliii TOmmorcial anlclo. " Juki when It i* bcgt 
' £ to liloom. the old wives culloct Itum the woods as mnch of tb« plant i 
I pmrnru ; clicy Mcep It In water some twenty-foar lioun, itatll 
a i;nvni>h liniK, when the liqaid Is drawn ofT and ctunml oMA 
roper blue color; tt ia tbcn curdlDA^rj i:t« wV&VAnn.^A. 



etod, pat into marao bBgK, auJ dnilniid dry, and It is tban nnyl lu tlie 
Ramc wKj- as llie orriiiiurj' cDmiui;ru)al urtivJu. Tliuxu wbo liave usi^ it molt 
iiuiBt tliut ilm color ii better and more pcnnonanl than ibat »r tlic exotic 
laili^, BDd tbot ibc Bamv qmuitiiy at Uie plniit will yielii much more thin 

J. tinetoria. They uo fai tho liulilt of cutting it Ihreu or four duuiB ill Uh 
Jomeiimea they gather the feed and low It In 
es, where it will flourish and yield a eapply for yean. It 
It tiiU wild Incllgo might be maclo a prolltablo uvp in the 
n great advantage, that it woald bo prodaced on inndi now 
10 and luelau (or any other purpose. — Pro/. Am Omy, BiUiniaB'i Jow- 



THB OBIGIN AND DISTRIBCTIOW OF SPECIES DJ PLANTS. 




r. of England, In hi« Tecontly pablishod work on the " Botany 
k Voyage," in discussing tlie relations and diiiribuiion of sp* 
B, lays down the foliuwlng propusitioas as oxJoms: 
.'!J. Tbat all the individuals or a ipecica haru prcceeded rmm ona parent 
[it pair), and tbnl they retain their distinctive {epwllir) ehaiai^icn. 2. Thai 
] i».-ieii vary more Ibun Is generally admitted to be the cose. 3. That ttioj 
irv also loncb more widely dliitributed than la usually supposed. 4. That 
tlii-ir distribution hal been effwlDd by niituntl causoi; but that thcM an not 
iiocusaarily the some as those to wliicli llker are now exposed." 

" Bybridiiation has been supposed by many to he nn important oloment 
in confnsiDg and making species. Nutare, however, seems effeciasily to 
bare giianlcil against its extoasiva operation and its effects in a nnlBral 
■tale, and a a genural nilc the genora most easily hybridued in gardens ore 
nM tbosu In which the spades present the greatest dilllcnltles. With ragaitl 
U the fecility with which hybrlda are produced, the prevalent Ideas on the 
■nltlcct ore extremely erroneous. Gartuer, the most receut and carefbl 
cxpedmcnlcr, who appears to have piirsiiud his eni)airlcs in a truly plillo- 
fophical tpirij, soys that 10,000 experiments upon 700 ipceics produciil Mdy 
2SD tme hybrids. It would liave been most interesting had he nddod how 
Buuy of these prodnccd secrds, and how many of the latter were fertile, and 
Bac how many goncrations they were p^opl^^ted. The most latisfactoif 
{ttnof wo can adduce of bybrldization being powdtIcss m an agent In pro- 
ducing spedus (however much it may combine them), are the facta thai no 
hybrlil has aver afforded a character foreign to that of its jiareatti, and that 
hybrids uru generally constllutlonBlly wenk, and almost invariably banen. 
Uiilaexual trues mu^t offiir many radlities fbr the natarul production, of 
bybriiU, which, ncvcrthoh^ss, have never been proved lo occur, nor are sncb 
trees more variable than hermaphrodllo ones." 

OF WUEAT ISTO (.aESS. 



luiiualtlcs — as sudden A'eeilngond thawing wtilla 
':r.' trround is wet — will, by some myelcrlous process, transmute the plant 

:'« a wIJhIv different species, viz., chess. A similar belief prevails, ]■»■ 

V ..-nslTelr, In r^ard lo the change of bsiley Into oats. 

MffMlivcate*o/ tliermosmntatlon of wliDat\nUiubaa\u,ic\Kcm.' 
^^^^ 30* 
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«il3f called cm to dcmou«trato the nllpgcd change, ^nd ai 
tliem to do this, pmniamt have octaalJj been oSbrod. 

A late revival of the tnuu mutation cantrovcoy Imliireil BeqJ. BodM 
£iq., of BuRalo, New York., to ofFur a [ireroJuiD or one 
on; one who should provu that wbeiil bod tamoj to ch 

awarded under tho saperWilon of a oommlcteo appointed lijr liio Km 
Tork Stale AgllrulluiaJ Soclel;. The proralDm has been claimed bf Si 

■ Dnvldion, of Greece, Monroe County, New York. Tits society appointed i 
committee of inTeiitigntiuii, Prof. Dewey, of Rochester, chairman, tlte ratll 
OT whose oxamlnatiou is Ibus dol4Ulod in the Xew York (bioitrg GtnlUmam 

" The Bxpctimcnt to prove transmnlsdon was (ho following: ' 
of earth was passed ttirongb a fine eicve. to ecpomio all cheas seodn. It m 
placed iu a pan, and several heads of wtieat planted in it. Wheu the irboM 
cwne Dp, it was eubjectetl to all the hard treatment that nsnally prodtteo 
wjnler-killing, vii., flooding with waler, and nlloniBlaly ftwilug and tluig 
ine for sevetal times. Laio in the spring, the whole contenla of tiM pi) 
were removed and set oat in open graiuid. When the plonu of wheat thfU 
eut their heads, there appeared chcas beads also. This mau of «rt)Mt u| 
plants was brought iu and placvd before the committee. Stdk* 4 
were shown, the roots of wtiich were fbond to proceed dfreetiy fMi 

1 <ILt planted heads of wheat, which yet remained entire, and !n some InsOB 

. oce (hey were found in iasuo from the holf.^locaj'ed grains of whtU tbea 
Be]*ee. This was looked upon as CDnclaslve. 

" Tho mots were taken liy tbe commltice and first so]U:cd in mler, nt 
■Aervrards gemly washed, bj moving tbom backwards and forwards tSa^ ] 
through it. They were then carefully examined by microscopes. Tbe tV 
Af tlio L'hMs wore now prrt^clicd to issue, not troni near tho end of the g 
of wheal, as is nsnal in sprontlug, but from the lidt, aad, in Ikeli . 
ftlmost any part. Fnribcr examination thowMl ilint they ueplArpi 

' Utmu/h crevices In the dei^ayed wiftat grains, and they were scpanusd II 
the grains without tearing, being merely in coniact, wlihont wlhailnB or 
WKtinn. Some of the more minute chess fibres wen obsenud b; an M 
malli; microscope to extend over the iaacr snrfave of the bran, when 
had gone in search of the noDrlsbmeni (which is known u> abound jnelwl 
Ok brtux), in tho same wiyy that grape roots have been ulwerved U 
mar tlio eorface of a rich decaying bone. But they easily wparattd.i^ 
bikd aa comiection with the giain. It was sattafociorily provad H 
cbe«s plant could not have come [torn these grains, by the fnrt tliM tbeti 
'single stalk of chess was ibns connected with Ave or six dilTRronl g~' 
vrUch coold no more have ori^nutcd it than Ovo or six cows cotild tw 
calf. The examination, thcreforu, did not prove anything iu favor uf tt 
mutation; and as there were roanj possible ways In which the cl 
have become scattered on tho soli, Uie whtilu experiment was a ' 
■U partlM lo be inconclusive." 



ON THE COJ^STECCnON OF THEORIES ra PHTSIOLOOT. J 

The fatlllly wllb wliicli Ilioorics >ro extern jiorized liy many wbo S 
IIwIb or nti linowlMlgo of the iwrvoiu gtruciure. Is only surpasipd by flie 
fHi-illtf anil 'VDaiienra with which men mtlrlbnte phcnoroona to eliictrMtr. 
1l mo; Iw well, therefore, to state llint on r knowledge or the uervoiu ajwlem 
ii nt pr»MU la its Infancy; wo hnvo noi oven rsinblisbcd a •ecnre bul«; ifo 
ii:iT« not wMbllElieil the prlmaiy tiatn. To qaoletliu emphatlt iBnguaKO Of 
. riu who liua given his ll/o to tlie eolijert, " Our kno>tloi!i;e even of tbe 
■ ■•.<ncc fnmcwurkor Ibe oervoiu sysicni isRItll too miKhinltsfDnuicrM 
ijrfmft n» W venture, with any encpcss, on tho construction of theaHca 
Jt the fUnclltinu of itc larlouii elomenlg." — Siil'lino, tMtr den 

* Jftr<i«-/FWini(ir/iiiir. 

OH TUS SO-CALLED CtlOLEBA CORFTSOLES, OR FDKGI. 
I> IiBivlor Lindsay, of Enftlnni], In a tec«nt publication, lankea tlio Ibllow- 
naiks on the ninicua origin of cholem: 
e iBolMcd or Jiilniegraied indiTidnal colls of the tlasncs prubably 

• RiAny, If not most, of the 'annulur bodies,' 'cbottirn ivrpuaclei-,' or 
d|' wMrb 30 Btartled the histolo^cal and medical world during ibo 

ft ^tdnmic of 1818-9. At least the Dltimate oletncnti of IhoH llMUea 

IX observed by niysclf, comwpond in Iheir chamciw to thoH 

id M dsllneallve of the bodies in queslluQ by iheir orif^lnul dhrovur- 

FXholtevH tlial potaloes, oatmeal, bread, and the vegotabltw of coninon 

nipWlU fbmlsh moat of the forms of the onve Auned 'annular boilhw;' 

t, thorefnre, Ibn^^ld in Ihclr natnre or oritcfn : and that thry 

|) no esBontial or ransatire relation lo cbolenL. I have foond tlii-in 

Irln Other didensts — lis in tho stools of diarrhtpa nod dy»cnlery. • " 

II b« evident, then, that I can eee no satisfactory (rroiindnnrk fbr dio 

f eholem, wUidi, I un not a lictlo itnrprisod to find, KIU IMM- 

■ powerful adrocatea." 

CURIOUS INSECT DEFRKDATIOSS, 

l( silling of the AcaduDiy of Si'icnciu at Paris, Manhnl Tnllinnt 

lo fdcl thai a number of bolls In tho rartridKoi linmchi 

ft IIM Crimea bail bran plertwd partly or entirely ihroneh by an insert, tm- 

ig appanintly lo tlie irllic IFj/nuito/iUra, A> the piercings ara eridvnily 

ids fbr thu pur]H»D or «bi'lier, and as no D-acmenU tVom ihcm rauld Iw 

^tbtla/hmiive Is tbat the iKBculoats l\ic\Gnd — ftQ& -jWlKBAmAm 
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n UiHl Burli a Uunjc la not Itkelj, Tlie iiiwri being mUi 

Wikouwn to Frcncli UDaiu, tbo UanhuJ oimounrail llut lie luil, In llie ni 

or tbo Academy, wrllliDn lo ili« Biusiun Emituty, lu nsk if Biatlaa I 

outridgBB In <tiu Crimen hiul oiur tiwn notlcnl to liofu bum pnmxl 

r M). If Kusgiun uDtOTuoInipsta caa jiJve luiy ilvuiLi tnpun 

iu wHy of living. TIm UarsbuJ sddi, tbui it amma no 

r bave nny dmililudo with tlie Cri-Miit atiniia, wbkh pii'fcc:^ thniagh lead, 

L c*hU asido [bu lead it cau away. U. Duiuci'll, in the course of soiueob 

f vatiMU on Ibe tutycct, saiil tbat examples exJfted oT bolla baving t 

plorced ibmugli by instcis at Toulon, aiiil that tbe ioiectwbicb kadatMe 

tboM trota tha Crimen was uniluubti-iUy a UfMera. 

S0TE8 OF EXPERIMENTS OS DIGEffTTOH. 



Dr. Horloy, in a commuulcation io tbo Briiiab Associuloii, Leotb m 

tag), nntwl thai, contrary to an opinion latt^ly pabllsUiMl by Ucmanl. 

I iIl«tln|cnluUuil Flvnt^h pbysiQki^t, he bad found Uiot tbe human (aliva t 

tulphui'yauiUo of potosaiiun aud Iran. Th« laitor ■uhaiai 

I bowcvcr, can ouly be dciL'cicil after tbe organic mnttcn uraBlDul la 

EMrvtlon are destroyed by burning. Dr. nurtoy had aioeiulncil tlut ■ ; 

ton of nine atono accrutud butweun onti (uid two poondt of udlia Ib tmi 

fonr IiODls. Tiio gastrii^ juiw, ilio auibor aold, doea not dcclroy lb* pff 

IpOBMunl by tbe saliva of tninaturminK slarcb into auipu-; contoi)iMMily, 
4IgUllon of amylamous food Is eonlinuwl in lUe slomnrll. The (pWUicJl 
luu tbo property of chantilng I'anu into Knipe snKiu-. Tlie HDliKir m 
some rBmarki upon the cause of tlie gastric Juice not digesting tha U« 
ttomaohi and said that bis exivrlnicnta slioircd that II is not the vpitbaU 
Uaing lite oegaa wliicb prersuts its b«iui; di)n»UKl, but ihu btycrof ll 
mucDii whieb covers its walls. Wbuit Ibe lattei aabsluicu U aleeatgU*! 
trio Jalce atmclu the wails of the ilvlngBtomacb, and digeats than, MBiilfi| 
perfbmtion and death. As reguils tbo liile, 1( seems thai tills weroUMi tali 
an aciivo pan in rendering iho falty matters of oar food npabla at bit 
Bbsorbod inio tbe syaieni. Tbo miMt curious of all the iHgemjva flnlila.'hB 
ever, la the psQcrefltle serretion, for It nnltes in itself Ihv propotiaa <d < 
tbo others. It Dot only transfonns stan'b and other aui'Ii aubsMBca* ta 
■Ngar, hut it emnlalona fat. and even digeau protein compound*. A«*m 
9ij In Indlgccijon, pancreaiine aboiild ho greatly anpcrior lo pepsbi*. wU 
cm only illKest one kind oT Iboil, namely, protein. The autJiur aalil Iwh 
bam laboring to obtain pancreatjae in a perfectly |iure Ktalu. and had Iw 
to a cn-taln extent succee^nil. Wilb pancreatine wo iihoald lie aUo to dip 
any kind of food we plcasHl; and, iliercforo, Ibe obtaining of it la » alMe 
(Kvl'r would tni>TO an intoluable l>uon to suIForius humanity. 

TDK SAUVAHr GLAKDS. 

Tbe Mllra appears (o possess thrre most important propcnies; flrall;, 

dalroya vitality in nil animal and vegetable matitr; accondly, ll bnaontt 

ttaraw, ilwivby prrpnrlni: them lo lecvlve the siJiva ItselT, aud ult 

, idinjt ihoifaEtricJnliti: and liilnlly, It mechanltntly aoAonBatiiliinnM 

•rdiylboil. Wben a cow flllH ber paunch wiih grafa.»be ptaM* tkw 
I tog g wtiuunt of livtnt! vegotalita nvMeftrt'. VfVr* \u fti» w 
^"^telfc««»ooB< ^^omlU!h.w^'^^»y»«w*^**'<va'Wi^^ 



^■Hi Into Iho monih, and h iiimes in rontiLct wiih tho saliTo, tliciD it IniiAiit- 

^J dko, and bscoiDci miledally altered In nppuanuioe. KxHmlno dm oun- 

luntK uf tlta Amt lhr«e «totn>c^hii uf u ctm, or ■ shocp; in tlic two flirl lliu 

TwhI lit (^viiliriitiT litlni; gniBB, bnl in tbe lliird It htu Ibc niipeariknos of B 

ihoTotmlily wdl-lwlletl vcgcinbte — mora newl; allied In color uui upiwniv 

mux to spiniu-'h, and, u yce< It liiw oaly vdiiic in cuntnui wltb the *a]lvi>, 

wliicb musl be held responaiblu (tir lu chnn^ MiidJtIoii. Ajtcm b carcrpll- 

Iw In tho net ot (luUiig a luaf of it wibbnge; kill li insiunily, open in croii, 

Hdi] txamliio Ilia IuhF yaa haw It coneiunu bat h miuuM bctbre; it will bava 

li..l lla bright fpten color, and be roducod, in uvery reepeM, lo llio uiipcnr- 

ifLif or the gmu ill the third stonath or the cow. As It pamioi hare coma 

I i-oiiCact wltb any other material ihun ths salivary fpcrctiou, ll is sarpl? 

iii'iillnlilu lu nllnbute its altered qipeanuice to the acllna of Ibnl lluid, 

W 'j, II iii;iri i.-iUa raw, ripe frulls, he cata living veftrtnbles, and if he pnt 

till in II.. I li:x Htomach In iliat ftoie, iliero they irHi mniiiD, for no Momaeh 

;i:,- <].< i"'<M.'r 10 destroy tbe Vitality of anything, at, it it hail, Mann-dly It 

-■'■::■'■■'■ i:iiy and digest itself, a eoiitingenry Ihatahrnys hnppcns In dcnih. 

iiinre common, at posl-moFtem dxaminntioDS, tlmii to find that 

I i)tc ilomnrh has annally Ihns aisled npoii Itself. 

I'l" uoWrtBaliiy of ihis particular chenilpol propprty of dc«m>)-. 

•I- >M> whnt takes place among the tower anlninls, Balk for 

. 1,1 iiir wtiyht, can anylblng exceed the pain of a mominilo bile, to 

101 i.r.itiin;; of the ItmR eontlnnol after coiifloqucnccB ? 

What fivct ti»o lo Ihlit exireitio suBeriiig? BtiiTly It cannot bo the iniw- 
rion of ll! Iiilnilnr Hlieuth and tiny jaws, beeanso If tho flesh were glabtied nt 
Uw "nine iim(i with n iluzen Urge sweldng nocdlBs, Iho pain wonTd not bo 
newly ft i-ivnt, and tho wound woold »ooner heal. When a spblcr bite* h 
fly, wliy lUics tbo insect die Instantly, and In Indy swell op prndigknti^T 
If a rHHli'rinnko, or other, so-called, puin-mna ir/ytnt lilte a miui, wliy I* Ill0 
wound :iiiiiii<>i unlvunallyfiiMl? If adog.iioi nibld,bi(u ainan.arlfa cow, 
iKirsc, \ii.-j. mcconn, fox (and many other animals ). do theemnu thing, or tf^ 
..=/ m./.. /..I. <.«,Aer, why, Innityorailtlieweircumiilances. shouldlhsMltvA' 
jif-r-iKi '■■•: ViiMv to hydroplioliia ? To these qiiculloiis. wlilch might IM 
Riiiiiii .M 1-1 1 1 led, them it Imt one aiuwer, namely, that tho pcnon Ulten 

luif ri III every InmnncD Inoculaiod with the snllra of the oilier mtmal, 

unil ih.>t i>iic uf its chief ptnpcrtles Is to de^roii Hfe. To them widlo n* ttl* 

inmi tiiiu iliink any quantity of tho poison (■itllrn)^ii rmUtmaiK, and It 

will liii> iiK other uffeet Chan to help bim to di|i»t hlsfbodl Bat If lno»- 

iilni.i! Ill 1.1 Iho drvnlallon of tho blood, it hecomea a vlmlenl, a faul piilMin. 
Viiiu mil iliiiibt that.if anu»i|Ultowcn as large as ngoodslxcd doj;, inioU- 
Tn n Oil 11 l>i' n» Immediately and certainly Altai as the bilu of a mlllmnuik*? ' 
Tlir |>iiiti i!i:i< wc Kbai'i^ n'lili dotiicjtic anil otlinr animitls, rnim (lio blteofpaz- 
ii.iiii' iii-i-i 1. )- -uli ly iliu' III [111- i-niiHu — iiiopulatlon liy their Ballra. Tbo 

dii-i.-iiiii III ill! ' iii> ';i '. _iu. I- . 1 iu lbs reptiles would appear to throw 

■■mil' U-lii UN iiii- I'll I'll '.ii-li, ur ecrtalnlysomeor them; IhtM; Uu 

/^■•j-m'iir II |iiii I --null /.■..■•ii:l glaiKli, tbo swnnlon of wbl<>b di-uvm!* 

voiiM •vi-iii lu (Utiibllth Ihc lUuctlun and pnipertteortllrM' i< i< 

Til" l-i.i I'matrlcturi^^Aun Tijitm) has no paniriil glnii'l- 

.1P.II1IV Jii-i f.rej'bjalilto, but he cntwiiK!* hl« bOnVj aiiiui. ' 
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liM DO tcrindtnjr icclh tn cnitlile him M iniullvaic ibt TomS *n<1 k)o*«n OiO I 
nwH, hf (lartLBlly ducomposlpg (bo liodr of the i;iuil ho hiu klllal, Aftd 
preimre It liir iliu urtiuii of ilia stoinw^; in oilier vrordis, how ran ba p 
tana iho Imporuuit ruui-tlonnriiwallvHiliig ii? 

lie dovt it In thia way : Ac licit it all ovtr, aail wherever tlic longmt, «< 
qimI with snlivu, toneliua It, the flesh bemmcs almctt rolk'ti luUor lu Inl 
OQco. Xow, u It la well IniowQ that peraona hare buun bjttoa bj > nl 
dog imd occjiped hydrophobia, while other porsons hava bam bltloa 
wand and bealthr dof^ and vet [his l^rfol dlKosc biu BupiT*GiiRt, bow. 
If to bo cxplulnml nnKvs we admit Uio difl^hi); chemiciU pn^Mirty Off 
f Ultnuy glandj reaper tl rely? 

If flio teaching* or tho ri(tl««ntihc uid tlio boa cmutriOoT hate an; pa 

' thai value, It wonhl uppwu' (hut thv parotid claudH alanr poutH ^ pamr 

ia>Tai/iitg lift, tuitl lliat the Bwmtioii of the otli«r glHiid^ cnii uiiljr Iw «i 

ptofod upon already dead maitor, lo ollbci lu upcoily ilroiiiiiiiuBiiiiin. If it 

tiuMH? bE trne, it is vcrr cuar to cxplniD Iho hitcs and Ihctr idu««iiu:ncu( 

tbetvpudo^: in iho case of the roAiil rfoj/, whuse bito i>ruvei] Iniionrut, U 

I saliva of iniKiilutlou mayhiiTe come only /ivn U< n^uuLd&Uf a.U'i mbli 

glandi, and rouBcqacDtly it was barmlcis ; wbcrooa, In tliu imso of th» 

1 dlgi lbs saliva camo lYom tlio jmreli'l jrAmdi, and was thcrcTore fhtaL iv 

mlained by the following roDHldoratlons: Tbe dacis of Ijbc pan 

e situated, lU we have seen, in immcdlAle proximity U tte nral 

r tMlh, and the eecreljoa is only evolved by their aetioni the probaUltqr 

J Ibal the laclsor teeth, aaml iu bidng, luul Uio ialcriar of tlio mouth, an W 

I ally Inbrlcatcil by Uic secretion of ono or both of tho other pain of giMul 

' Wblle the parotid t;liuids ara reserved tor mastltulloa alone. — fitufty't Ja 

MoJ ami VegttuMe i'Ajji'uii^, 

OS TUE FECDCU AND CIIOWTH OF THE AM>;RirA>' ROBW. 

Ai a recent meotinti of tbe Bd«Iud Society of Natural History, n eontn 
nlMtlan trm nod from t'rof. Trvudwell, of Cumliridin', Kivlnu a detaili 
tf rannt of the fecdiUK and inuwtli uf tlie American robin ( TiinJw mifrat 
riu, Una.), durlDK u gioriod of thiity-two dnyu, commencing flYim llut tl 

Wbeo oaufcbt, tbe two birds expeiimoniod on wore quite yovng, tlMfr fl 

AMhen being less thnn an iDch long, and tbe wdglil of each about imal 

' .flvB ponuywoigiiia, lets than half tho weight of the fUU.grmni hint; tn 

mn plump and vlKorous, pjid bwl evidently bwii very recently lnmBd'^ 

i«f tbe neat. He bi^nl^iodin); them with eanh-wonoH, giving ttiraoWdii 

tllnt iJiai nfghi i Itiu Bcrond day ha gavo them ten worms each, wMdi ikl 

' Ma Mvenonaly; ibinklag this beyond what their parents eoold nUaid 

MOffir ttioni with, be limited tbem to this nllowauvu. On tho ihtnl 4i^, I 

, (Ma tlieni elicht wenus each In the roteiwoii ; bnt tn tho nncmoon he fbsn 

g [ecUc, and It aoon loll Its straugth, rcfusri! IVxiH, ntnl dlo 

' On opening il, be Iband the crop, slunrd.and Inieellnvs ciitln'ly I'niply.aii 

mtdnded, tbwoftiro, lb»t It bud died Ihim wwit of aullir)oi>i t<»« I — the vflf 

if buDljer twin;; perbnpa incruawid hy culd, lu the lhDniiri[iii'ti.T wos ahn 

Tbe other liiiil. still vi|:uron«, he put in n wumirr plan-, and tnentW 

le third duy niteen worms, on tbe Ibunh dny IwdMlpfM 

10 (Kill tHciily-flve, on V\io »-U\\i \\ita.y.vnA on \\» wveuA 
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■land weight; he hcgan then lo wulgli bntli Iho bini and Us Towl, nnd 
tlKTiBgllenlnalabliliu'form. On (he flflc«nlh day hetiiedniiiDBU 
if nw mcflt. and, flniling; It reatlllr uaian, Iiipreaavd It Knidtialtf to 
lIcHi Of womiH; vrllh it Iho hird nlo a large qaoiitily of rarlli and 
111 drank IVtcly after eating. liy experiment It appfwB that ihuoiA 
■1 WM increiucd lo forty >Forms. «olj;hlnx twonl^ dm., on the olevonih 
It rather ibli otf ; and It wus uol uutil t)ie tbortceiilb dty, wbon 
It kixtf-idgfat worma, or Ihlrlj-.fuur dwL, that ho bOBan to linrvMa — 
'It daj (be wcJtiht or the bird was (wrnir-Atur dwE. ; he thorefoin Ml 
more than hl» own wiHghi In twvlvo hours, wnlt{htfi|; 
*fl<rr ft IwMitj-niiK) dwt., or fin«en per ixdU leas than the Ibod be had MWn 
11 iliat time; the length of lhe»e worms, if laid end lo cnil, would tie Hbont 
i niruxa feet, nr ten diniu the length of Iho intAgtlnes. To lunt tliooltjee- 
;;<iu that thcs earth-worm (nntaitis but a small amuuNi of solid nairitiiMW 
mailer, on Ihe twcnty-eeveDih day he wue till cxclu.'ilvel3- on clear beef, la 

C&tlir twcntj-tlute dwt.; at nli^ht the bird weighed nfty-two dwt., htt 
t tnore than Iwico the amount uf Hish totisumod durlafi; th« Hay, not 
taUng Into ncnrant ihawiiler and enrth swallovied. Tlila giresenu awun- 
irlTal iinitrost with the nmonnt of food niqalred by the coUl-bloud.«l vvrt*- 
bniM, tithes and reptiles, many of whirb ean lire for inanihs witbuui Ibod; 
and alto with that repaired by mainmalia — a mnn, at llile rule, should Mt 
■botn (cvrniy pounds of flesh n day, and drink five or elx galloni of wiiter< 
IB itnatlon aomediatel; prEi>mta Itself, bow can this Immense amount «f 
' J by thoyonng blnls, be supplied by the parenu? SiippOM A 
irof old robin* with the naiial n amber of four yoQnj;one3 — ihsM would 
t, acrconllng to the i-ousumplion of (his hlril, two hundred and Attf 
r Iheir cqufTalDnt to ineeits or other food dully — snpposo llw par- 
I tiM ID wurU t«n hours, or six hundred minutes, to procure this iiupply; tbi* 
^.pidd be a vrorm ia every two und foar-ienths mfnuten: or taich parent 
..ii>t prornro a worm or Ita equivalent In less tlian Ave minotea during Icn 
■ ..ii!>, HI iiil'lilion to the ft>od required fbr to own support. He was nnable 
. ililjt I'ali'alallon with nctnal observation nf mbln.'', which be bad 
1 1 1 itm to their nosls oflener than once In ten ndnutts. After lb« 
I day the bird ha<l attained Its hill sizc>, and wiu entnut«d to 
iiiother penion daring bis own absent* of e[t;hte«n days; at Ibe 
'■ii.i •j\ m II pi-riod the bird was strong and healthy, with Du Increase of 
wi.-i;:lir. iliimyli itf fcnihen hod grown lonpr and smoother. Its fbod had 
ticcii w.ii;lH'd daily, and averaged lincen dwt. of meal, two or three eanh- 
wQtiiiPi, :iiiJ a small quantity of broad each day; tlio whole being equal to 
dghl'T dwt, of beef, or iMrty-six dwt. of eortli-wonns ; auil ll has ronlin' 
sgd to i-ul this amount to the present time. The bird having continued, in 
Us ftjiilinninunt, with certaloly mnch less exorcise than In the wild «M«, (0 
ou uiiu-tliij-d of Ita wolgbt of clear flesh daily, he conclude* that the ibod H 
toil iim. ll when youne was not mnth more than must always be pmvWwl 
iit^ of wild birds. The food was never passed ondlgtsted; the 
•'■w made up of gravel and dirt, and a small quantity of white 

1 ' - lit that every admirer of trees may derive l>om tlimo Dictt a 

lOHon, shoeing the immense power of birds to destroy the Ineecls by whidi 
aspedaily our apples, elm«, and lindens, are every ftw y«wa 
of didr foliage, and oflen many of tbcm killed. The ibod of tbs 
•rua UK, cooslaU prfndEiaUj nt « 
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r Inrv* nnrt Ptwn, mid n ttw phOTiB*; of worms onJ cbortla* Uh 
r prwcurc but Tew, nnd tlioao ilnring Ijutii ehort pc-rloil, imtl Ihey anic 
THiCrcftipc to nolnSat prindimlly npon tlic grait ilualroyKni of leaves, « 

irms, Ami some oilier kinda of catcrplllani anil liuga. If rteb (o)iin,al 

:d young, rwinftw ftir iti »uppoit an amount of these equal lo tlw wd " 

r conHanie<I by bU bird, It ia easy to sec wh.it a iirodlHious linroc a hw b 

r dreds of tbein miLit make npon the liuecls of an orchan) ur a ]>atk. E 

f not, then, lo our ndvaoEngc, be asks, to puTchotc tbo lorrlCD of tlw robliii 

* Ihe price of u few cherries? There bai lately l>ecn »omc (mimrameal I 

' ptCMrvIng our birds, and with a little more pruteuHon, bo Ibliiks tint t\ 

' an inrreaiw of tbcm mlffht be obtained as would nave us fnini all the U 

required for iho appliances of tar, oil, zinc platef, anil all otbcr nctluMl* I 

whieb wo rook, with very Impcrtbct guctws, to destroy our mMdibr 

. Inavcts. 

Dr. C. T. Jackson obierved, Ihnt It was tlie Opinion of Btr. To»i 
t'Glovor, now engaged i>f <he V. S. Pnlcni Offlce in sndyiog the buedi I 
[■ rious 10 cotton ond other Amcricau i-ropi, that among ibe moal tnretc 
I Ibua to Doxloiu iuiucta are Insectivorous Iniwix ihemaelmt. 



OX TllE rOAKUE OF 1X»LC1R Ct BIRDS ASO ANJMASO, 

a lata mveCiitt; oT the Boston fiorlety of Kntiiral llutoiy. Dr. D. I 
bVtinlond called etlcatlon to a qiie«llon now discnn^Gd fn the EuM] 
k-Joamab of Omllholaio', vii,, Tbo caudo of the chnni^r of oolnr In 
' ra of bintf, and In the hairs of mammalia, and tha manner In W 
P'lUa change la I'lTectod. 

Il-known fttct tlint many binlx, particularly the males, ha 
ytrf dlffb«ntly colored plumap! in dilfcniut Boasons ; for iii*inn™, thJU 
mole of many etuglu^; birds hiin a far mure beaatifbl phinm^ In tbo repiii 
duetim 8eB«on than during the nat of tJic year! ftiriliL'iiiiun!, Iliiil inaii 
' DbKbem blrdo and mammalia heeonie pare while In wiriur, wIiUc thef al 
■f jDllow, iwi, brown, em.'', or of aBilll d&kur color in Mitnmor. 

Tin within the but few yearn, tills change of color was sgppo a ri n I 
^Cffvettid ehnply by tbe production of a nvw tl>ilthur or lialr; but din«<nM 
rmeonl acTeral liistjiuecs whleh ara entirely at variance with thin nijipflaAM 
1 Mul Dr. Welulatid was of the opinlou, that, olthongh ibia rlian^ b gene 
! ' Mr produced by moltinp, many Inslancw are proved, l>y iinst and twat 
'OtwBrratlons, in which it hna token pbtcc vrlibout loss of iIil' ttutlier. 

Bmnan nuhology haa shoim many cases. In which tht- Imir i.r nion, fWn 
•nddmterrororn'om grief, baa lurucit erayorwbitelusosliori mimefioiM 
tfum \a otie tilgbt) that there wai no pouihillty of d eliaiik'u of the U 
Mwlf. A case is known In Umltholoto'. in which a siarlioe In OM M 
became white oil over, after being reawiod tVom the daws of a eat. 
neae facia, however, soemud to he oxceptlonn only, till qulla noni 
I MDM dliilnjniiBhcd omlthologlFls — Scble|{el in Leyilen, and MaititiliiSl 
Un—U the same tbae otBanai thai mati]i Urik gtt Ihtir uwA/m^ /•iwMyN «al 
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b UrA, IVom tlio bill down to lUe breast, wm pure wbiu, over 

It no llinw tiunds, blue, black, and jeltow, iho block ono being the 

In ihe midJIo of Fcbnuuy, the blno Imnd Itcoime d«rker, snd 

ti of ibe fuat cnlar sppuarcd all over the wliite iliront, wiiL this exoop- 

p of ■ Mnall ipot 111 ibc csniro. On tlic SIst of Fcliroory, all tbe ttiroat 

'" " le exvopt tlint spot, wliieh remiktiicd piiro wliltc till Die 2M, wbon It 

~ Ush. On and atUii: the !Mth, this reddish color nlbo cbitagcd to 

n Iho lat of Uarcb thoro appeiuvit B^-ain, in tbe midst ot thia 

■ ligbiw apol of bututinil silvery appeuraQce ; and It is wonb rumark- 

Lhia naiv color began at the basis of ihe fe3ih{^r, and pn>c««ilcd 

Hcuiwhile, ibe black bnnd on tbe brc««t bad hecomo htreor, kod 

wuaibl; into the blue, while lbs yolluw baud remained andiangod 

i all the^ mmalloas. Thai iho bird bad got Its wedding plutnam 

iMy»ifA«r, and tblB it kept through all the niproductive Mwon. 

e time, Dr. Glogor, of Berlin, showed that a very lilmllaj obtar- 

i been previously made in this i.'ountry by Audubon, on a mala 

^ rtlch changed the ralor of its head. In a foctnlsbi, from gray to llie 

<t black, and, as be eupposeil, wilhont cbani^'ng a fcnther. 

There can be no lonpirany doubt uboDi ihu fuel; but tbe queetioQ ts, lipw 

a tbatlier change its color, when lis blood-veescU and nerves aic ilitoil 

dimd, ns Is the cnuo with every feaiher euon sncr It has reached IM ftiU 

uh rir. Wcinhmd bod only heard of ono explHTiallon, vix., IbatfiM 

iv. iiy oT ilio fine bunluie of the veins of the feaihcr, tbe w-called 

;ti[ proUnce tlie change of color. This seemed to blm not only 

)ii^ual vicwof Ihe suluc<4,lbutubinlsIiould get its wedding plB- 

:< li a kind of decay oClbo teutbur, but, in the cuvs nblcb be luul 

1. Ihu changed feathers showed no traces of sueb a wearing prvoeai. 

\g explanation of the fact eeemed to blm the most natural: 

IS very frequently notice that cortolu birds In the 

ig bleach, particularly wbcD exposed to ligbi. A red-broaated Mer- 

n') which Br. Weinland saw, when just shot, with • 

t, and which, after having beca deposited in the mnsenni Ibr (ome 

gh breast, showed this very remarltabty. Be 

d obBiincd a i>lrd of the same kind, and, when trcib, oxoinined lU 

alhct« wllb a high power of Iho microscope, and found all the pln- 

I In spots with UiLvtia of a reddish fluid, which, from the dark 

e of (heir luargins, seemed to be oT an oil;- chaiacier. Sone 

ame ruathon, having been exposed to the light, had 

jid he found In the plrniuloi. Instead of the rcddith 

I, oulj' air-biibldea, which it Is known produce a white color, as iu Ibe 

it Ibe lUy, which is rvadvred white by the air In its eells. This obHi^ 

lira lo the conclusion, that in this case the tivaporation of the 

d, and the filling of the spaces with air, produce Ihe changB of 

tte fluid is an oUy matter, us there Is raaaou lo suppose, it will b» 

i, physiologically, that it may bo fumlsbed by tbe org»niMB, 

n through the lissui's. In consequence of a certain dlsposUhui of 

the skin and lo the aw of the tfaacher In lbs skin, 

nd tbe iiurrc in llie foalher itielf uliould t>e dried), fin 

t tbsiics wiibout rvBlstoncu, and ab>n tlirungh bora. 

It coloring mntlor mii>' flow out into ibo feathura lituHng the Una 

Is llic richcat eeoMn \& wuy bxui^ W 

I of food, cold tempt 
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OT from strong emotions of Uio CBnir«] narvona •yslcro, (Vom 

lor or i^r, -~- the ataae coloring tM may be called back to runilali llie mtl^ 

tering orgBQlsm. 

This process, cffoclod hj different pbraioloi^cal coniUtlons of tlic 
lim, Beoma to be a rensonablc explanation of tha <)iot, tlial muiir iiorlhi 
muDTnalla and bir^s bi^conia white in winter, white they are darki-olored 
mtomer; that the hair or men or mamniiUlit, or the feaihcre or binla, 
becomo ladJcnlj gray or while Ihjm sodden terror, bard labor, or dcbiliq' 
While Ibcy are dark-colottd In mataro life or in ihu more rigonms 
iX the o:^anlftm. And if va add the hypotheelB, that bi the oily iTtild 
tnay take place still other chemical processes eS^iod by dItTferent condll 
of the nervoiis syBtem, snch as oxlclatioa. or deoxldaUon, we tnsy 
In this way itlll other tlianECs of color; Ibr instance, from yellow, 
ml to block; which, from observntiODS made during the lut winier, 
io be really to certnln turtles lf>iiytpkia, and marginata). 






THE LAW OP TTFES IN TEB AMIMAli CREATION. 

Dr. George Oglivlo, in a recent (Elnglish) work, "Tbe Master-BuIUttV 
Plfto," tboH sketches the law of typical fortnaUon In Zoology. 

"la each division of animals, we can point ont a very delinlte tyjMi, m 

ooidlng to which the sovcral species are consiructed — a tyi>e, tho ewmtlal 

tf which are never violated, even when It seems In a manner IncomCMlU 

V^lh the habits of particular aulmals — the necessary confonnllf Im(U 



)t by a depaifiire from the type, but by • 



I m-f quite consistent with its general character. Obviously the Oi;g*B] 

lereatloii is constructed upon a great systematic plan: il i$ not to bttns 

k fired to nn overgrown village, in which the houses — commodiona Midirtt 

P ftmKiuctcd as tbcy may be, each In itself — are scattered about williont W 

order, every man hflving linilt aa was iJbod in his own eyes; it antwN 

father to our notion of a well-planned town, with the boasoa in ivgult 

tireels. In each of wliich a certaiu uniformity prevails, while th« BiMd 

IhomMlves are arranged In that particular onler which to the foaDiIoraTU 

dly seemed the most appropriate." 

And In this view it will not be eluming too high a podlloti (br the concln- 
■tons arrived at, to contend, with the author, that, 

"lAte u may be Its discovery, tbe law i>( typical mnformaeion wm W 
jUd In Importance, as a fundomeniai principle In Zculogy, to thai of d-s^^ 

'tUtm of the btood in Physiology, or that of the revolution oT tft 
|lUnet» rtmtkd the eun in astronomical sdonce, for 11 gives the cbmctar^ 
B Inductive science to one which was previously only descriptive; air* 
L Idnlls lit being Hppllol to tlie elucidation of phenomena liefore — IM) 
■ all others — Incapable uf explanation: those of the prodaction of i 



ON TIIK FOKUATION OF TBE CELLS OF BEl 

The fhllowlnjr Ii an nhstraei of a paper on the above pubjert, 

Ibe Brftlsb AjEoelalion, 1S.JS, liy Mr. W. B. Tegetiiielr: 

'firing recently be«n cngoi^iV \n maWms b.&M\<*' 

"^ - ■ - ■ - ptcrt form ot tha cdW <A ^w».i»fc' 
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le lotcresUog rcaolts, 1 am dcsirooa of biio^ng llicm before the Asatt- 

Sj Brat experiment oonslaied in placing a tiat paiiillel-sltlcd 

wuj In a hive iKini^nIU)t h receut swarm. In ibin. ceils were exM- 

^ tijr the Ijpea, at irregolur ilLstmite*. In ererj cose whiTe the excam- 

lUed, it woe hrmiiphfricat, and Che w&x excavated was atlded at 

as to confitltiile a esBndrical cell. Afi other oxcaTationa wwo 

ilact with those prevlonaly ronnod, the colla became flat-tided, 

D Irregulnrit; or their Brraagomeat, not aeceasaril; hexagonal* 

a block wiu colored with rcrmilioD, the employment or the oxOr 

X In the ibrmation of the shies of the cells was rendered more evi- 

■ The experiment boa been repeated, with vorlons modlficatloiu at to 

' ga and fbrm of the block of wax, bat always with the same resnlla, — 

Fi (hsi the excavations were In all cased bemlsphcHcat, — tliot the 

>d woa aJwnj-s used to raise the walls of the coIU, — and that (be 

vea. before others were formed in conlact with them, wars 

1 c^lfaidrlual, Mr. Charles Darwin, (o whom I eommunii-Blitd thsM 

u repealed the experiments with similar rcsultM. When these cxper- 

■ are token into consideration, in connection with the fhcts, that, ta 

It of a comb, the mdlinenta of the first formed cells me 

a hemispherical, and tliat in a small extending comb the outer ildei 

« of the cstomBi colls are alwa)-a circular, Uiej appear lo load 

Ituion, (hot the typical form of u single cell is <^~lindrical, with a 

ml base; bat that, when the cells are raised up in contact iritli 

ler, they □cccssaril]' become polj'gonal, and if regularly built, hcK- 

~ 1 this supposition alone can those numerous cases bo occoniited 

e half of a cell is cylindrli.'nl, the otiier polygonal. In all 

U bo foimd that, In the cell a^jaeent to the cylindrical RidB, 

a (owing to some lrTei;a!urity of llie comb} for a bee to 

, the cylindrical development is not iiilerforeil vriDl. 

10 small cylindrical colls enrroundlng the qucen-coIl 

other explanation. The mode io which the ctrcniar 

1 thin ed|^ of a comb in the process of enlorgemuut, 
6 converted into polyKonal colU as new bases are formed on Iheir 

IS been beautifnlly shown by Mr. Darwin. In repenting, with 

f Inicenions modili cations, my ori^uat experiments, he colored, wJdi 

~' a and wax, the circular edges of the bases of tho extcmal cells In » 

. On replacing this In the hive, he found that tho walls of ttM 

it raised directly upon these circular basat, but that, as other edit 

It extenml to them, the colored wax was romastlcatcil and woriud 

le polygonal sides of the cells, — consequently, the color, Instead ot 

g U a- narrow line, became dliTusod over a considetuble portion or 

e cells. These observations have been much fhdtllated tT 

iloyment of a hive havlQ^eoch side formed of fbur parallel plain of 

'~h thin strata of air between. As chns fbrmod, tlie escape of hoU 

y prevented that the hecs work without the necessity oT covtiS 

t with any opattue material, and thoB they arc always open to 

n without being disturbed by the sdddon admluion of %bt intD • 

lydark. Cmdc and impciftet as these uxpcrimeula may b^ 

vu on important bearing on the theory of tlie tana- 

i my dvsirc tliiit they may l>u repented imd extended b^ 

It plead my excuse for brlnglni; Uivm befuro the nolln 



I 864 ANSOAL OF aCIESTirrC DIHOOVEBr, 

I Dr. Whewell comniunli'iiteil soma obMrrmJons ftom Mr. EUis, "* On ili«' 

B'Omim of tiie Insttnctfve TcnilcDcy of Bees to fbnn Hoxngmuil CcUt.' 

IjngtpOMd that the bee wa« led id tlie excrdse ur thli innitirl by ilic 

l;^eji orgaat of diglit. It vae w«U known that, iu AililUtoD !■> ih«tr AlcvtUHl 

V^w, tlioy luul three slnglo ires; ami bo supposed tlmt t' 

■ipUr«d tn iDcli n pooltlon ns to cnabl? them to work wllbia such q niiB»H 

I to give tbe vrnlls oif their vcIIb nn nni^leof ISA dcKTecs> 

I Hr. J. Lubbock gsve an accooxt of tho cxporlaicnts by llr. Danrttt, ta 

B"irliii-h lie bnd foiuiil (bnt bees made circular rails in ilie eimnnRIRioi 

Kfif their rcmlM, but thnt tlK^sa vrre a1wn<r« worked ualn toioai 

wibnn when nnotlivr row was pluced beyond tbcm, Tlinl the tnuterU] df 

KfiinndM' evU was rumovcd for tbli purpose, ho hod MCcrulnei' 

I Ui* oalslde of the external row of cclli with ronnine, indlj^, a 

F UonoM, whiijb wore invariablj worked up into the new row of etUa. 

r answer to Ur. Ellis's tbeoc? of the eye*, be conid state from ohsemtf 

f thai boe«, in ninoty-tiJne mses out of a hundred, worked <□ the dark. WM. 

L mad* bexoKonal celU fVnm tlio bctirlnnlng. He believed the t«adenqr d 

r bcw to niBk« hexiuconal cells was acquired, and that originally bHM DUi^ 

[ t^taitit c«l)s, bnt fVam a (teflulencj of maierlal bad at la«t ac^inlrvd t 

' baMt of making hexa^nol rella. 

I Mr. Bayldon stated that ho kept a lar^ number of bnw, and tbnt ha b 

(> Uen Ihcm make licKaj^onal cvKi at first. The oulur (vlle alone wera dR 

■tar. Dr. Lnnkosler said it was an intereBting iihysinloplcal ijiiMilon 

■towtwtber the eye or some other oi^an was the Brst ravtplunt of Itoli 

Ky tB Bt lon which induced the movements that rexulted la the txDji)' wortb J 

Btapresalon ntual be made oa some on^an of Ibc auinial, oa all tlie iMloW 

f the lomr aiiimals were exdlo-motory, and probably tha antenna wen II 

, OTKana acted on. E>r. Edwards nuirewtwl thai the mnwrlolj with whl 

, thit bee wotkod were sufllclentl.v receptive of light to act u|<un ibeir orgk 

, of Tlskm, and thus the eye might be stdll the cxcltoi of tlic insltncilroti 

PSTCnOLOCICAL VIEWS OF THE MOnOM OF ANIHALS. 
I The IbUowIng paper, on the above subject, has been pabtjshed In tho i 
L MOdlngs of the Boston BodeCy of Nalnrol History, by Dr. Durid Wotnlnid 
' There is hardly any part of the science of natural history which bM btort 
I UhIv mulled as the psychology of anlnnla. The ability to deMnnd to fl 
I level of the mental cooBlllntJon (^i<X'l) "f animals, to onderMBlKl On 
ft«l|i^, thonghtf, and desires, seems to have diminished In proportion to fl 
1 pmgreas of civilization; or at least. In proportlun aa cultiTatHdm<adB«rd 
F nfnd imtions have soclndod themsetrcs lYnm free nature in dtiu and at 
F dsnti' clweK. Still, we think the psychoid of animiUs la by no mtwal fl 
[ ISMl totercatlngsulijen of bnman thought. It [a acknowlodiied Uut RUnl 
E tlia erawnlng work of creation, and this haa been pravod and Utoltnll 
I Often enough by comparison of the stmcinre of hia Mji with that of ~Mti 
L TMtebMtea: by showing that there exists an Ideal serlea of derel^nui 
Liha the horimntnlly moving Dsh to the erect man. Now, may nM lt)k n( 
m/bt >■ clearly, or mora clearly tmcod, tn fiillowInK out the degrees Of tkiii 
H^ptnontoftho psycblcBlctament, IVomlbnlow.tbcdlns.and prapaffallngMj 
^WnuinAfinado In tliolmni^ot i\a\ — vhw, \* , ■MnVm^ W vVa nun a <UK% 
M>wittMBi. Diiitotibiedly»nieh*ittft»fcqIyr3tto^^«i<*<'iWiigB 



d in tcganl to tJ 
£UiI> poriof tlie &i 



inrked lol, ihoii^li nxaay atateriala linru been 
lit. Iq the effort lo atLain a mcOiod of Btuily- 
•t naloro, Uio loilowing coneldcratloas lutvB 



w llio oondllloD or » mui's soul, or of lis ropresoaiAtivc In an anl- 
laiiilestadong. Thos, in onlar lo bave a staudanl uf 
V lite difTercnt degrecB of psyvtiicol dovelopDiunl of aniinsl^, 
nanalyilB ofwbat !■ called (hecbsTBcMriitic of oulmala, 
b to plantx, namely, volai^&ry mntlon- 

tt closely Iho motions uf a dug, m renjgolie in them two 

II kinds. One, and ibat by fur the masi eoinmon, torvM only 

ll«lely the auiiuid itself as the uiiNuis by which to obtalu vhatevor 

1 enjoye (fooil, for InataDce), and to Fhun whatever it disUlun. 

1 of motiiiDs we may call sut^ective; iliat la, leltlsh tuotjont; 

J serve only thu subject Itself. But a^n, we tea auother kind 

Thiu, Ibe dug plays with other dogs, with otiivr tuinnoli, and 

It ninkes muny moTemcnu with the head, eyes, can, and ul^ 

o oUicr iiurpoae tlian to show lo otbor animalit, ur to man, Ibe 

tlou of Its inner nature; to show them what it fwls, wlutt it 

hut it sucks. Theso tnoiloDs arenot enbjuctive; tboyiu«ina(to 

a 10 the inner oatarol of others, aod therefore may be prcip4sHf 

ic motions. Which of thi'se two kludu of motions ii the 

' Undoubtedly iba latter. All atiunols have the first; the second an 

to all. Docs an hBrmapUnidiie worm, foe Instance, know tliM 

g llve« and focts? If not, it has no sympathetic motlone, 

ig wnsidurcit liow lo view the motioaa of on animal, let us retiim to 

o find a standard for the comparison of the diAbmtt 

Uwhich, In tlie series of animals, tho mental constitution Is doitl- 

to sitow that tlie greater or less debtee of duvelopmeat of tbo iTin- 

■tlous in an animal, and of Its organs to perfonn them, exUbltt, 

time, the degree of its psychical dcvelO]mieiit. Tliut such Is tlia 

HID no degree of thb derelopmcot, boyoud eating and drinking, 

[bly exist, except in society with, and in retcanl to, fellow-lwingn. 

1s of higher mental oi^nlzatlon, ara social aidmols, or, M 

B connect^ by certain psychical relations, with other animals. 

g insects, tho hymenoptera rank psychically very high. TlM 

of them live [n communities ; tliat [> to say, each indtridnol 

■es not only for itself, but also for its feilow^itocns. It know* 

if ticlonga lo a certain cummnniiy, has ecriata duties there, etc i ami 

'u admire the sagacity of a bee or ao ant. It la its worlUng and 

( la relation to other bebij^ thai wo admire Moreover, only —»'■"»'» 

re Kictal by tbcir nature con be domesticated, tliat Is, raoihi fricadlj 

. Hon hlmielT becomes bumaii only when in society nltta fcUow-mea. 

1 lost In foresta when yonng, growing up there, resemble boMtt. 

a the civlUxation of men, the closer and more complicated ara tbe 

between tbem Now, if this be ao; if the social hlb Is the only fleU 

men or In utimoJs, a higher growth of the spirit ia poaBlbt«i and IT 

(be social life is for more developed tlion with any other member 

tl kingilotn, — we may draw oar final conclnalon, munely, that we 

lO Iho psychical rank of any OBimal, from a knowhidge of tha 

s ability to manilbst Itself to Ita fullow-belugs, or, what ia tha 

l^.of itf oiipuw fbr sympathetic motions. 
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Au Csuat[ilo luay Itlustrate liie tratli more fullf. D^l us lM>k al llia^^ 

I otgiiniinuflsh,«l1itBrtl,Bndlnmu,n. TheflBhrwjBliorlaintun.'lnlliwWBl*"" 

1 the bead, neck, and tmnk fUrm one Itiilkj niUs; Ibe OoTfiii cutliinn itwlf 

> iDvanuiIntory orgHii ; (he Tour iimba, Ana, arc asttl for lialanctng ll 

I Isoij; tho BOTB lire niiltnimitar,v; Ibo eyes slilT, eold, wiihonl c^lib, ai 

1 tboi withoat expnuslon, and from Iht^fr poiiiion and aligbc moliOlty, of 

I Ter7 nanxivr borUon; ttiDre is no vtike with wbk'h to call a ronpaliiot 

\ What moans lias tills aiiimiLl, I)/ wUlct to sbow to onoibor being whu 

I? Now, Hs we Bco In QsLds hardly anf organs ftir npnpatbode nathm 

enses for sjmpatlietJc perceptions, we Ibink vra ore jnstiSed In nylt 

that there maat be also In them very little sympatbutlc feeting or (btftUU 

IM us rise some steps fiuther In the Bertos of venebrates, to tbe Uxml^' 

that quick, llyel;, sugodnus animal. While in lifibts, Ibe greaior put ofj] 

I bod?, and nil (our Umbg, are used In locomotion, wc find here Iburderctojii 

L legs, tha body nuarlj- exompt froni the function of locomotion, aad (bi 

F capable of Dinhor differentiation; and ibc henil, neck, trunk, and UtU ■ 

B AlBtinct. With the distinct neck, and consMiaeut ability to turn tlie liM 

t.luv immediately connected, not only a Uuser horizon, bnC also msnf inMfo 

I frhletl muutet wbatever moves or excites the animal. Togethorwlll^ t 

L larger borixon, tho e.ves nre very well developed, and tbe play of tbt tifttl 

n (wblph sren'antliie In fiBbcsand eren m snakes] i^ves exprmsjon: soOnK 

r {ndeed, that I havu been ablo to tell from a glance at the eyca nlone of CM 

I Burds vblcb r once kept oIIto fbr a long time, and wblrb wen! An 
E Irhether Ibey felt vtoll or not. Tho curs, also, the otgana of tho real wMJ 
paense, areirell developed in lizards; and though the animals thcniiE«lTbl1i! 

II So Tolcs, stSl they seem to like muslu. The longne, which rarely MbH 
I flsfaos, and when present. Is a mere organ for snulloiring fbod, hM Itfn t 
f only becomo an organ of toacb, but a means of expressing syropallilrj tX 
i bare seen them licking each other In play. In tartles,nbIchtu«hl^M^I&l 
I ' Hiards, we Qnd already a voice; and even tho fbro tbel ore used «a giftt 
t far sympntbotlc motions. Prof. J. Wymon, In observing txo of onrcomm 
I pond ttutles at the breeding season, saw tho male geutly stroke tfl6 bcwl < 
I the fbmale for somo minnie*. 

I Hlsing a step higher, wo find in birds the voice developed (o a hfeh deRn 
I bo| yet eonflnod to a narrow range of modulated sonnds. In tnamniall 
[ the organs for sympathetic motions are mora developed than tn Uti 
f Except, pettaps, those connected with tho voice, oltbongh even thli pcrf 
f remains to be settled. In mammalia, we find the first bints ofwhat Ai 
I come in num. The first idea of an arm, we find In the liear, — It etnlMMI 
t and this idea of an arm is connectod with the ability to stand eim npQD t 
I flat of tho n>ot. In mammalia, too, wo first find the Idea of a haitd. Unl 
! Dt slieady in tho bear, but carried out more rally in the monkey. TM R 
I Itires at the faro we find remarkable la tho dog, and sliU moiv *0 IB I 
L monkey. We could find alike aeries In tho organs of rcprodnetiott,*** 
I fhira this merely natural view, must be eonsidcrnl organs of lympaUi;. 
I Is biterentng to consider hermaphroditism from this stAOd-polnl! IIViB' 
I evident tliat It cannot occur in any animal of high psychical ondowaa 
[ Wo will, In addition, merely call atteoition to the Diet, that flshea ktftt, 
l onciw* of copulation, or very rudimentary ones ; thai in many ipcdM 1 
• tDBlo does not know the mother of tho o^p which it fbcondatee; wb^ 
pBegtftor hand, lomeraptlks, iaimY\ATAs,im&TO,(»\i(^av\ms&WU'>mbH 
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»t CMi> of caiJi nther All ilie family liri!, iho only fnimtnin of mornl 
itcUectnal twniit]', naM In Hiu <lkliiirii<m und volantm-y union or tbo 
, and Ibli dbdnctlon axvl anion only make pasalbto die Mgbest unity 
a twIngS ObLL'll UXlSlB, 
will dwell nu loDKur oa (licse eli-jis, lint considur man hlinaolf. IT our 
pla of coincidence of ttio degree of [isfclilcal duTelopmcDt, wftli tile 
deRiM of Iho davuluiinienc of the organ* of Bjmpatheilc moiloiiB, be trae, 
we nttst And thew latter in Itioir highest condition in man, And «o ii Is. 
Uan, stHnillii^ DpHgbt on his feci, ban nil hb Itody f>ei: for aympstlMie 
mdiinTia; iiiul the oi^ans tiy Which ibey ore pertbrmed uraberulnperftetiao. 
\\li:ii u <• SUIT In the aeb Ks n bubinclng liutnuni'nt, in the llmnl na ft ma« 
lo<.i.<T[!<.>iiiEiiry orgtkD, 1» In miin an arm wtuch embraces the child, tbe (Hsad. 
ttitli (hi liaml, of which we saw no elga In the tiEb, which Is a fool and ■ 
7 organ in the Heard, and ibu eoido in all mammalin, even mon- 
Ht the band of his fuUow-mou, and ftbowa him wtist be tecta, 
i»emphaaiEcs bis langnogo. Here are llie Ikilnres of the Ace, 
irelllcd play of motions, tbo varylog condilioiu 
if[ lore and bate, joy and palD. Ilere aio thn eyta, the 
, All tbtaa organs we llml m a lowei condition In the 
especially in monkeys. Unt there Is one kind of (yinptp 
I, which man alone enjoys, — tbuse eniiploycd in langH«ig«, — 
IS fully his Ideas, his emotions lo other men, by moilQ- 
i, produced by the complicatcil inotlon .of tbe larynx, ibe (onsne. 
Many animals, it Is tmc, have a voice, hut none of tbvm can 
)f ihoughts or feeling. The cry of an animal U alwnystbe 
{ word of a sentence. It may be the result of a series of 
It thb series Itself is never expressed. Men have also this kind 
— the munds of laui;bing, crying, and many others: thns the war- 
le Indian is no laognago; it Is an animal sound, like the cry of a 
in it calls othen lo help. But all men hare, beyond ihcae anliltBl 
IB (tee, flexible language They not only show to each other toaio 
lau of ibelr thinking, and fbeling, and willing; they show, or can 
"M process which gaeg on wiihhi; that is, their Inner nutnres can. 
It language, connnnicalo vrith each other fteely. Wo recognuo 
le the highest Icind of sympathetic motionii. 

rirstly, when trying to itndy tbe payrhlcal enilowinent* of 

ic have to start ^m the etndy of their motions, as the only mnn- 

X of theb- menial constitnlioas (if«x4) which we can porcdvo, 

r, l^ere are to be dixlingniAhed In animals two kindn of volantair 

— the snlyortlvo and Iho sympalbetlc. The latter fnmlsb the prio- 

aiudy of llie psychical rank; for evci? hluher undowment 

mputhy of one IK'ling and thinlcing Iwing with nnoiliar. 

f is only a flowing fbrth of love, and hive Is tbe fountain of all 

d inteltectnal boanty In mat). 

MODE OF FOBUATtON Of SHELLS OP AKIUAU, BOKC, ETC. 

Rainey, of London, Iho Lecturer on Micrasroplc Anatomy at 

Hospital, has been leccndy initltallng a serlea of DXpctlmcnU, 

of prodndng, hy artificial means, smiclnres anoJogoas to, of 

wirh, Ihe(hcll»ofmotln«c» and crustaceans, and the bones of ot' 

<rte»«i(i«liedalDia to haTeanhoA Kkan^'nBk wU 
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" Flr»illy, a pnweag by wliivh cnrboiuilc of lime tan 1t« tnnde to aximne 

t lobular Tonn, ani] Ibc explanntlon ot th« nature of tbu prumsi, ■ molocnl 

I coalMcence,' by whlth that Ibnii li produrad. Sccuailly. the oxidMUli 

t'Dt the probable caam of cryetulliiHtlon, hiiiI ibc mAnnrr In whirb Ike raeE 

* neu- form of crystals fe etTectctl. Tbfrdly, tbo lUavovory of ■ prDOM* 

'maUjcalor diilnlogntton' of the globules of carbaoMe of Ume, by Itm 

)ng till! mocLiuiimi i»iii1Jlii>n6 npoa vblcb tbelr prcrloos globular fttm It 

depcnitcil. Fourtlily, tlie lEcognitiOD, in aulmiU tigsoett, of forms of eorll 

maitcr natilat^us to tbgs« produced artMcially. And, fifthly, th» dednctl 

Ihini ibe aUive Ou-t, and conilderatioos of tbs depondeiira ot tha rOaAd 

Ibrms of orffnkod bodies on physical and not ou vital ageudea." 

Tlic experiments, wbicb era mlauicly dcsrrlbfil in a rccEntly pnbUili 

tnutlso by Dr. R., consist principally in tbe introduction Into ■ glMC pU 

— flrst, of a viscid snbstance, aa gum arabic, aaturated with carbusaM 

L potash; secondly, of a couple of pleciM of g]iies, to catch and fix Ilia fjtll 

■ vIm; and, lastly, of afoluiionof gum arable and common water. Aft*) 
I'OBrtiiin time, the pieces of glass aia removed, and are fbuud lo luvo bacoi 
I covured with clusters of Klobalos or spbericol malecnles, which, on nml 
f examination by a potverfitl microscope, ara fonad to be identical ia all (Ug 
I of Uiclr dBvelopmeni with those of wbJcb micnwmpic diuecilon abowa Ik 
I the calcareous structures met with in living creatures are tdlJmilUly ca 
I poMd. He comparer carefully tbe lesolts of these oxperliniinls wilh du 
L wldcb demonslnUc tbo principles and process of irryEtallinc rormkI10B,SI 

■ ibIww* that when the carbonate of lime is fbnned In pure wntor, it* fiHtJbi 
FlaerTSiaUiDe; but when Ibrmod lu the same manner in water contalldai 
fVilcldlubstance in solution, its form is globular. Tlir n-iinniiit fnr rhntq fl| 
I'lHMiitBl or elementary itlllerenccs In form are discuiecd atid txaafUgi 
I witli much care and ^at acamen ; but a refereoco lo the dIagnuM n 
y inlenMropie sketches, with which (be book is illusifated. is nrnvwaqr 
I ordur to fotbw Ihu author tbrou};!i tliom. lU-i flnal dcdnclion, buwnm, 
I rvgardi tbe probable ibrm of matter when It Qrst camo into being, ta ih 
I nmiDedup: 

I "II baa been shown — I think I may eey demonstnucd — lliat mMU 

■ Immediately il comes into eKlatenco In some new state of comlwaiioait 
I nimcs one or olbcr of two forms, according lo Iho predominant time metb 
I upon lis ultimate molecules. If tliat force be attraction, the llnl tbnni I 

■ 'Mrrlllnearj if Impulsion, they aie rectilinear. But I am awani tbatttM 
I AfSttonns, being made up of alternate partlrJea, ate not tbcmselvo upa 
1 or ultimate moleculci. Kow, In order that the first potllona of maiMtMi 
libkva a deflnllu form, Ibey must ellbcrcomo into cxistenctiin soptuutcplac 
I «r at separate times, that Is, they must not bo wilbin the spbeiv of Mi 
I other's oltraclion or impulsion, for they would then bo farmed inlD gloM 
I or cr.vstals before they had time to acquire their specific form. Now, ■■ l 
I ■xperiiuiintal or natural process can bo conceived by which a molceult 
I formedalone, ihiseondltlonseemsto belmpossible. ■ ■ The ideaofadodal 
I form of the nascc&t portlcW of matter la unsupported by any kind oT [M^ 
w Mi, tberefbre. Is entirely untenable; and the only inltorence is, lliu Hfe 
I inMtter llrsi conies Into exlsicnco in some fh^h stale of comblnaliaii, ■•, ) 
lihutance, carbonate of llmo combined with a viscid aubatanco, itlutt nodi 
|<&lu Ibrni uiilll gravity hits given it one. , , . ConKcquciitly, it nw^J 
I'jDfiimd tbnt all molecules are aiiiorvhoaa, and tbst, if there evtt *1M 
ImiAnI when matter cxisinduiuwwi M^un^ k»xw9;ui% ^^tn^V^i^HK^kU 



B SFnS&h CORD, A SENSATIONAL AND VOLITIONAI. 

h (bUowfue pnpcr, by Mr. S, n. Leivts, vnu rend at ilie CeacU MoeitaK 
IvBlHbh AHUi^inttan, hy Prof. Owcni 

k'^ttnal i-onl, tbe outhur etHted, was TgnnvrXj belrated to lie notbing 

KKKM nerve-tnink ; anit even now its fuiwtiunti huvc been limltctl lo 

tnilafliM Hnil ruBertlon of imprcsaloiu. It cnn conduct ImpreMion* 

mil n>tli»t them on motor tmrves. prwludo^ muscolar niii- 

H U all thnt pb;itlolog(BlB are willing to mIIuw. DoabH 

f long rested oiF hid mind npoa ilifa point, lie linil miuUi a Bertes oT 

ts wbtcji bftd led blm lo a. clear mjuvIMIod; and tliat convloUon 

ijurimontal evidence, be proposed lo presont. Befbre detailing llw 

I, boweTcr, Ibr lira sensorial rnnetioiu of tbe cord, li will be necei- 

mma bruad and palpable Bigns, such as unequivocally indt- 

w of volition. We have such Rlens in sponianeity of MUkam 

» Of actlonB. It irill ■can»l/ b« dlspnted that an anltnnl manitoti 

1 )u act Is Toluntnry, when the act occurs spontfineonBlir; I 

le inward Impulsn, and not excited by an outward 

SixmUincity and cholec are two psipiible characteristicB of «an*»- 

■>n, and it b tbrae wb mast seek In onr ex)Krlnicnta. IlKMe 

-Bt time, porTorm or witliewt oxporittieiTts on decapitated Wl- 

Tf diffli'ult to iK'liDve that the imimnla have no seiuatlonj but 

D generally settled by a nifercnce to the admitted bypotttecfi 

ji beinj; the exclogiie scat of consdonsnesi. On the strength Of 

a BtrHdng fncti recorded by Lceallais, Procbaska, Volfc' 

have been explained as simple cases or tbe reHcx actions 

Ag»<ni<t this hrpothesiB of the brain betng tbe exchuiTe ««M 

. . jncss, I have for eome years pitbored Increasing stren|{th of «WK 

referring tbe hyputbesis of the sensorlum being coSxtenllve iHth 

la of the nwrouB centres ; and I have been able, by espetftnent, to 

le three wpamte and entirely Independent seats of congdouraMa In 

n animal. From (ho moss of crldcDco famished by exportinniu, all 

ld point, Ibe senaaiional fanctlon of the cord ocqnlrea, fn 

t, the ttiree almost of a demonstrated truth. From that maas, ■ fliw 

s may bo selected. If they do not carry conyiottoo, UWrt CM 

t bopo hi any nccamulatton of such cases. Place a child of two «r 

~ n Ilia back, and tickle bis right chuck with a Owtber, be 

bably Qrsi more biH head aside, and then, on the tlckllns belne oott- 

Wwillmlse bis ritcht hand, push away the ftatber, anil rublholid& 

Bo Ion? oa bis rlchi hand remains free, he wilt never us* the left 

1 the TlKbl dicek Is tickled, or cia etna. Rut If yon hold bla 

, ha will rub with the left. Tho volnnmry charawur of tbeM 

j» to Indlspuiuble, )n spite of Iheir uttifbnnitj; tbey are prompted by 

Ion, and detennlned by volition. Let us now conlraal the adlrni of 

" gpblld, unilersimllnrcbvnmstancea. ■ndweshallfimlthcmtoba 

Children steep more soundly thun adolis, and seem M tw 
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[ iln-wJialii anns down, nnfllnid flieni rtoso to the body, mulwddlnir th»1 

u dothos Mid plscing on it » pillow, liy gmttii pcvfiun- on wbtdi 
t could kxxp [lie arm down wltlioat nwnkcning liim. Hnvlri^ (ioae lUt, 
I Hcktcil his IcftnoaEiil. Ho aioiicc began to move the impnwnpd irm, 1 
I could not rcBcb his(^cu w[itilt, bocxiisuI1icldltllrnil7,tliuiit;hi.'i--nlly,<l(in 
w drsw his head nsldc, and I contlnncd tickling, whereupon he tali 
the right band, and with it rabbed the loft noitrll, ui acilini he nevn } 
:n the left hand was free. TlieBltnpls and IngvnioDS expola 
oT Ptlliger establishes one imponaul point, namely, that ilic so-called nl 
MUonii in sleep are not accowpanlMl by Bonsatlon and votlUon. Iteak 
lag chOd behareB precisely ss tlie waking thlld behsTcs, eitcepl ttutt 
' SB energetic ; atid we are fbn^ lo atsnme ihe pmsenve oT i 
Gonbral connduusnosB to escape the conclnslon that the tpinal oord It ) 
aioat of conscioutnots. -The ottionB of the sleeping and the wnUag d 
ir that both mnst be credited with scaeation and voUHonc mi 
not bodi, then neither must tic so credited. In like manner Ieballllio<''l 
tho action* of aninmla, but'orc and after docapltalfon, Bxhibft no mo»4H 
«spects sensibUity, than the actions of tho waking and Utealc^ 
' cMlil; BO that heiB again, onlcBS both actiont am ciedlud with 
Tolllion, nelthir of them can pnt in a claim. Experiment leads 
» ihll alternntlre, nitniQly, either animals ar« uncun&c' 
leolpltatud animals nnuxinist sensibility and will, [Onvltig detattod K i 
Of totpunments with n water newt, to show that tho aidinal'a aclioil* 
' precisely tlio same before and after decapitation, and arsuing that tb«t 
I playetl spontaneity of action] — tho paper procetdod: After tdtMrfag 
ter of an hour to elapse, in order to a more eomplele relnnmameBt i 
r, I touched ihc Uank as beibrv, with acetic acid. Thu inoi«tii«Ml 
wore vety disorderly. It ran abont Id groal nnoasincu, josl ■» ttt 
[ done hetbre its bead was off. In vain I walled for It to mb Itaelf acalaill 
I elde of the hux; it corlod Itself np, and aeemed aliuul to die. Som tt 
ftfterwards I ni^n touched it with the acid; It again became diMrdettjr, ■ 
1 then pnsbvd It lowanlii the side of the box ; but It did not nov* tui 
pueiiud it slowly forwards, so that its flank might come in cuDtaO with I 
wikkI. This succeeded; thissecmed to supply the Ti»y remedy H waoMd; I 
It continued crawling slowly, and with intervals of rest, lu body enrvadft 
to cuntiniu! in eonluct with the wood, and its hind teg prm 
I iJoae 10 the ti^t, and thus, as helbre, It ruhbed nway Ihu add. TtMV'i 
polnta noticcnbic hem; flrstj tho readiness with which a woMtltoA 
h conttiet sns^ied a incona of relief; teeoudly, that this was iba only m 
I nhlch, In my experiments, ever Ml upon this plan, and this one HA M ' 
I well without its hood as with It. The rupvtlllon of the ud preclodei 
la iMlag an accident. It is unnecessary to trespass on yoDrtiil 
t tiling the obsorrations of numerous physioloRiits tcaUiyiug to the ip) 
I lUilj of decapitated anlmidg. You will all remember such cases, I fi^ 
I the oord of a newt between the Ofth and sixth cerrleal vertehtw. TtM 
IS which fuUowt'd were almost as severe as those which fallinrdl 
I Itotion; hot in this case it wns thu fore legs which wenMetnnle, andlhl 
close 10 tlie body. Aflorafewmhintas,lttricd toriM.bslfl 
M of cartionic arid were constantly oxplnid. After tlRMn alMl 
Ictuly rounii, and ernwliHl Hvo stops fiirwant, dntgglDg M 
aJIur ft like a lug, thehLm\uT\i!^\uit.tni]<rln.|£ atttlL TUl 



I ZOOLOGT. 371 

I the binder acgment. Hare irns a caac which troaid hnvo been pronaunred 

i-rr titnptc. DlTkion of Ihc cord had Ee<uniiiK]r ilEeiroj'ad all power nt 

iliioUuy moiemant in the limbs below the tot^tiun. Tlie liltid )e)(B xiaiiiod 

; .ralyicd. ^Vhen the anlurior aegmuiil was irrllnted, lUa auimul fcnwIiMl 

ijn-uy, dmgiri"K lie motioTdcss poatorior soKm^Q' alter It. When tills poa- 

Mrlm w^iwnt was Irritated, tbo animal did Dot crawl, but simply withdrew 

I IlMiiiub or lail. IT I lonched the tail or hinder leg with acetic ad(^ thewholv 

! ct Ibo pcMtedor scgineat (In which volition was said to be dMtnifed] tte^Hl 

P to morr, nnd the leiD Set Dp tbe crawling action, attempting to push lbs * 

_.,. ... I. . i„ forward, which could not be affected, bocatiso the anlalior tegr 

. ' ncctly motionless. The hind Ic^, which never moved when 

^i^^ment was ircitatcd, moved now in obedlcnco to the apinal 

<<1 l1i« anlOTior sognunit, which before eoemod so energetic in Its 

. ii'vemcnts, was now poTfectly Dnmoved, £acli centra nllM its 

:iu If the motlonlessnGas of the liind legs, when the anlnul 

I iirouf thai volUDtai? powor was dcstrOTod in those le)^, tha 

-- of tliD fore lefts when the lilud legs moved is ogiially a proof 

iiy power Is destroyed In the fore legs. Tlio real truth seems to 

1,^' t!liii I II li ^cgmcut hOH its own volilloaal ccntns, and that the one is never 

DlTcettil by ilio other. 1 bavc, at this moment, a newt with the conl divi- 

ikil iivnr ilio centre of the back. The operation was pcrforraod fourdaya 

aav, uiiil iliu animal liaa so t^ recovered (torn it that no spectator could dis- 

liiii!ii!-ii Li'ivrcen the voluntary power of its two segments. When the flama 

Dl ii M.i\ mulch it> brought near the cerebral segment, the fore legs set to 

'•iirli, .Jtiil tlie anhnal crawls awaj', ilraggiog the hlndor scgmcDl along. 

^VIkii 1 1 IV llo-iue la broaghl near tlic spinal segment, the hiudlcgsaetto work, 

BOii iliL iiiidy moves sideways, the anterior eei^eat remoiain? perfactlf 

quiiv-i'Ciii . All other stimuli produce similar n^ulla. I venture to Hlbtait 

Uui till.' LxpliiDatlon here proposeii of two Inilependcnt vulitlonnl centres !■ 

(u ni'iio loii^istent with the phenomeen than the explanatlun oflbted by Ike 

nl]'-\ [ri< nry: unless the actions of the posterior segment of the newt aM 

'I ^i;nsatlon and volition, I know of uo kind of evidence Ibr tbe 

fiivh properties In the ceiebral segment. ... I will not oeeiipy 

I iif this meeting with the i«cltai of other Gxpcrimcnis. ThoM 

I -iiOice to indicate the nntnro of the cvideoce on which I ftMUd 

And. IndcLMl, I miRbt rest on one »impla fact as proof that tha 

I- a suDsatlooal centre, namely ,' the (hct thnt wbeiMver senil- 

v yod all actions ceiiM to lie coonlinated. Every one prwent 

jit^utly our maacuiOT sctiaiblllty aids tu in the performance of 

'1 lias apparently been furgatlon that if satialbllliy bo dcairoyed 

-.■('tion of the jiosiwrior roots wlilcU anpplj- that limb, the pownc 

'[ ^viU be retalneil so long as the anterior roots are Iniorl; boi 

..( coordlnutcd tnovemont wUl bo altogether distroycd. With 

^I'luibility we see dlmlnlslilng power of cuiirdinntloii, the mov*- 

::' Insa and leas orderly; and with the dostmction of sensibility, 

,;j toBSo to bnvo their coordinated harmony. Now. In the eaae* 

ii is clear that this power of coordinating movements — sora*- 

uuiptcx miivenieiilB — was nearly, if not quite, perlbct in Ihs 

iiiinBi; tbrrcforo. If counUration Implies seniibllity, tbo oon- 

- riioviliihle that tbe iipEnal cord is a centre of sonsll)llity. "Shv 

>.. ly bcBummcd up thus: U%. Poaiilve evidence provea that, i» 

a •eiiODs an tnily aenaartA. Mt^JBwWwW 
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on tliu (iihoT liaiiil abowa that, in liaman bvin);*, nltli ii^urW *s^m 
actiona aie not scniorliil, but mOux. 3d. Bal na the wtiolu ■donee wf j 
ology jirosuppnacs Qua. bctwMn vurwlinuo iliiIruOi tlicrc ia taeb « gi 
concunlance. ihnt wiialcver l« dcmotutniMe uf ihe orguu In one a 
will bo true of similar OTgaQS in uiotbor; uiiJ Inasmacb ad It l> banl;^ a 
celToblu Ibat tliu aiilnol ourd of a Crog, a pli^wm, uid a mlibii. slioold k 
• wiUOTlal AiiictioD, wbild that or a man luia noun, wo luuti oonctoda i 
thBJsumiu(E(WUCnulluiJuti afFunled by hiuoan piuliolugj- lulniita of ncwu 
matit. Ko foci roolly InvnUdatei any olhor fitel. IT llio aninutl la hkIi 
(icganiiod luocbino tbat an cxtenul imprcMlon villi prmlncu tho imine adi 
H tvonld linvo been produred by aeuutlDn and voLitloa, wc faara abMlw 
ttogronnd tar believing; iti tbo sensibiUiy of aslmaU at all; nnd wc mag 
•mH aooept Ibu lioUt bTpotliesis of Deacunes, that tboy an mere «ttnmi 
IT lliD (Vog la so ori^aDiied, that, when ho vuinul ilittl>nd himself hi ocwli 
tiielmernal mcchantemwlll eetgidgp BeTenl otherwayH; IfheeanpiHA 
uncaDadonKl)-, all those aotiona wblcb he perfomti eonsoloDsty, It It m 
■npordaoiu to aui^fn any consdonxiiMii at all. Ills artruiiMn m»y toefl 
a H)ir-B(t}a9tlng mechaniBm, In which oomclousnesa flndu no mora foomtl 
In the mechaniBin of a watch. 

Sir O. Brodie said the paper wai most valuaUo, but he thooKbt llio mi 
hnenls might be claimed for reflux action Hlmosi as mnch ai la tkrw of I 
lUeory of Mr- Lowes. 

Hr. Nunnoley »^d that tbo paper assorted too brosidly tbM It htt % 
bold tlint sensattoa and volition were BUBpcndcd In steep. The psaoB « 
talked In sleep and the sleep-walker both disproTDd thu ussiimptioil of M 
suspension. He had himself removod the spln^ marrow of cat* and ; 
bits, and they had lived and moved for eight lionrs aftervnmls. If Ihqp 
tmrtod from the position tbat volition was resident In the bigbef KCW 
tlio spinal marrow, Uwy mu^t go further, and maintain that il nXMeS ki< 
Arent pans of ibe body; and that would lead tliem bavk u 
tlio earlier analomiats, that the nurvooa system was not iMsoBtlat H 

I'rof. Owen, in reply, directed itttentlon lo the eomi 
thu human brain and the snuUIneas of the spinal coJnran of U 
pnrcil with those of tbo animals experimented upon, and H " ' 
that thera were some sensations iult by the lower anlnial* whkftj 
porieneed by liuman beings; and if ibe inquiry were pursued, vMbH 
)t In vtew, they might be able to reconcile what now appeared to bo ai 



ON THE CLASSIFICATION AMD GROWTH OF CORAU, 

At a recent meeting of tbo Boston Society of Kutunil History, P 
Agassis gnvo on awount of a recent yIbU to tbo rouf" "( FioriJ* ai 
toiplorMlons uf cunOlioo growths. Ho ostimaiod Iho race of coinl gK 
be only a (bw inuhes in a century, a tenth or twelfth part less tban m 
ouHytupposod; and, supposing the reef rise* from a dupth uf twain 
oins, he would enlenlato Its ago, upon arrival at the surface of tbo m 
be about Iwonty-fli-o thousand yenra, and the toinl a;(c of the tout M 
nuiixntiii' rwft uf tliu sontliorn uxtreiuily of the ponituuhi to be <h 
drwJ thousand years. Professor Agawii in his runiarlis i>nisunted m 
tbtt UUlrpoTa it not n Volyp Imt o Uyikold. 
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ion n tiunibcd thoiwiuid jean nim from wlim lli(7 
V, Hid oonetqticniir ihnt inch a cali^uiation cnuid rerunnnbtj be mado 
n Iha dUB lU.'cuuiiiluM by prof. ApossTi. 

p Wstnlnod callod uticutlon lo a Dirt rorently observed tiy 1i!id ta lUytl, 
w Inroli-i' u more rnpid jjrowth of aomc kinds of coruLi ih«n is 
imnl Rir Iliis ■■Iiue of nnimiilg. In a smnll corn) basin, betM'iNn 
rimt Comll snd the iriand of Cuymites, vibic\i is novcr ilisnutKd hy 
here mneb too nhrillow, lie sow sovomt bmnplwii of 
TKii pmjerting almvi' [he snrftu* of ihe water fWm 
■tn five inched. Thera brunches wore deail, for corals ahrnys die soon 
, while the rot of the stork, m flur u it wm ntHlei 
a hi ndl liff. TIiIh obesrvntion wiu mnde In the month of June, 
n naturally snggoatod Itself, when did those piocee, which ttmo 
-e water, grow? 

ti lo which ho alladed on another occmion, at a meeting of th« 80^ 
It during the whole wtnlor aenson (Decembar, Jannary, and 
o tevd of the water nil along the northern shore of Hayti II 
D alx Ibet higher than during (he snimnor scnjum, being: ralwd bj 
It Dortherlf wind during tboso months, suggested to him the IdM 
i eoral branehcs, as far as they were abore water daring; snin- 
it hare grown during a single winter of three months only. TMi 
IT a very rapid growth of this Itlnd of corals. The (hcl tbU llw 
pant, when stowing so near the snrTace, and, as stated above, par- 
covered during the siunmer, very often, in the course of a few jean, 
"i Mangrove islnnde, between the outslilo coral reef and the 
U well known to a native Mulatto sailor, whom Dr. WelulanJ em- 
As he had obscr>'c<l at a former meeting, tberc I* hardly any 
liiflf high and low tide along that shoiv of Uaytlj so that this can bare 
<a the present qtteslion. 

isix also stated ibui he had, as the rcsnlt of bis InveatieBtloin, 

a Institute the following classification of corals : 

~ "c Oomls. Thi.-«o ore Alpe, or at leaM vegetable prodactiona, 

Plit time accoiuidato in thulr ceUnlitr tissue so much lime as to reecin- 

i, and which form entire islands, as the Tortngna and Marqucata 

_i^ tho sands on the shores of which are eonpoeeU of dliiinlcsTaiul pot- 

i of these vegetable growths. 2d. OtiUi uf firjvim. The afHuilleH of 

wvll known. They grow In cluiteni, and are t^nulne conla 

anlniBls oT the lower class of mollnsea, and not polyps, tfaongh 

|l thus considered. 3d and 41h. The remaining eorsls lielong to two 

M ccmli fotmtd by Pal^ and tAoM lielo^f/iitg In Hytinml AttJtfti, 

The Tabulata arc known to he Sydrolils by dta;et observation 

10 animal In Millepora recently mode by I'rof. A. In Florida, Of Knttosa 

g type« are known, and eonseqaently its afnnltlGs must be denr- 

re of the solid parts. In this respect the Tabnlata pm- 

k striking differences from the genniae corals Ibrmcd by the Potypa. 

B have vertleal radiating partitions, extending (Votu lop lo bMlom, 

b transverse pardtionB extending only between two ndjolnin); vortical 

In Kiigosa tliis horlw>ntal Boor extends acroiw the whole c*vlly 

t ufmal, as in Tabnlatn; and the rndiallne partitions arc limited In 

R larticaJ e^itiinl 10 tlie space between two 

P alllnitlc* go with the Taboiaca, In eomo of wl 

r jwrtiltoiu. BeaMaa, 1» Kngotta, tit* >q( 
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blood goes oDI red fmin the gtonda Id Kctlvlt^, it goes out. oa iLe cmtn 
vetf bliu'k, KBd with dilTeruat pliyslol iiauUtiua ttom a mustdo whlok <a 

In exitorimeiiUiiiir on the suIimaxUliiry glnnd, Prof. BenianJ li. 



will tl 



irity ol 






1 produca the sacrelion of saliva nnd tho colnrltig of the blood of (fae n 
nd. This fiict Bu;a»BIod tohiin UmroUowiiJg nnnvk: "All Ibomawd 
I vUtOBB which tlw blood undergoes in runnoquGnco of the ftinctlolud mH* 
I or the oriiiaiis, ore nlwnyn dcirarmlticd by the nervout aj^tein; and MB 
I qniMitly, &t this point of conliict b«t«c«D Ihi^ oreimic tiuaea and tbe Mm 
' w» moBt Botrrh fbr a fcnowlcdge of the specie Eigeocy of the namwl ^ 
Km In the phyEico-chcniical phcaoini:iui of life." 



Dntiti); Itto past year a man by the name of HrCee was I'lccmteil Ibr m 
Ser fn the dtj of Boalon, and a medical examination iiihiiuqucnllr tlWdl 

1 Ua body by Dr. Henry Clarke and otbor physician* oT that eily. Tlo» t 
■ecoiint of this examination, pQlil)Bht>d by Dr. Cl&rks in the Satum JAd 
JanrmU, we derive tbe following imenjadni; panlculan : 
The examination may l)e «alii to liave commenrtd before dcMh bad e< 

f plotely taken place, for Dr. Clarke's accomit begins while tbe nwMflf 'i 
IBalefitctor was Etill BQEpvndt-d. "At the cud of seven minnws {fae«q>t}l 
la of tbe heart were rllstlnctly andlhlc, and the noiut>er of (K " 

I llQRdrod in the minnto, AtnincmlnutcsIhouumberwaaniDety-d^It. Jlfll 
d of tntlvD miniiKW the number iroM cixty, and tbe pnlsaiions IkAUcr. 

I fboilnn minutes the sounds had disappeared. The body wh IuwUBB 

I 10.9S, at which time a caroftil examliiaUun of the chest revealed no peM] 
We aotmd or impulse of Eho heart. A small space imder thu leA MrMU 

' to iavo escaped aCTiro Kimprcmion, so liint some clrrulaaon mliiM'lil 
hacn rontinaed through the carolidundjugolar of that sMe." llairBiilK 
Inter, or a few minutes past eleven, Dr. EIIIh commeaeol th« »Mitof»y. 
IIM a Blight but rceuIoT pulsatory movumeni was obimrvod In tlio tf 
anhi-JarfBu Tohi. Upon applying the car to thu cbcel, Ibis w 
M pttMoed from the heart it>«lr, which gave a distinct and irtjtUnr il 
bcuil, with a slight Impulse, eighty times a mlnnlc. The rheM « 
oprued, and thu heart exposed, without in any wny arresting Iha p 
movements. The right aurielo was In nill and remilnr motion, « 
■nd ddniingiTlth beantifUl distinctivmess and raerET- Alt* 
the splniii cord having been previously divided, the ni 
was ftirty per minnto. Iiaving continued, with only a sbon b 
to this time. The peculiar movements of the anterior wiSI of 
do graflualty, but wciislonidiy, rccnnrd, either aponuneonri^i Q 
a pBistng rurrcntof air, uuiil].45. They could at any mOB " 

I by Iho pohit of the scalpel. At 1.45 the m 

I stimulus. Five were notleed fn aminnte, with cormpondbif-y 

1 3,45 all aulotuBtIc movcnicntii reused, bnt the part still « " ' 

Bitu ef UiG knife. At^.lOdeep Irritation of the snmeMiidw 

tUght niovementi. The irritability was most m/trked at 11 
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Itauictly proflMBlonal il£tall», tlio utcount praraiedu to namto tlia clisra»- 
il followed. Dr. Gay lliouKht iJio alHenco of c«rebra] congvillun 
a llM a^JD'tinent or Itic rupf, which nllowvil <:ln:uliUion in the left 
Hs (hougliE deuih mlghc have hocn uwiiig lo thu sndtlcn sttocb. 
rke tlioDghl the deuh wds by asphyxia. Dr. Ainswortli remarkeil 
lfcU"a]t the sppearonccii tunally oliBorved in eases of hanging were here 
wMitiiig." Dr. Clarke axprexed ifio "opIalOD that, as there was no lesion 
of OBjr iinportaut organ, resuscitation might probnbi}' hare been aceom- 
{lUalMil by artificial respiration, ete., if cObrta to that end had been mads 
inwnodinlEly upon tlic lowcdng of tlio body from tha BcaSold, that la, within 
half ui hqnr after ho fbU. Strong ehoeks of oloctiieity or galTaniim woald, 
hi times of arcideota! apparent drath, destroy tho little retoaijiingTliallty! 
in<l if thete agents ate u^ed at nil, they should be ndmlnfstered with great 
cBto." Dr. Coale alluded to the tmfonunaio Incident In the ilfu of the celo- 
InsUv] Vtfsallus, In consequence of which he was bnnlshei! fhjni his coontr)' 
uid illed In exile. Not allowing a suffldent time to clnpie niter the death of 
hi* pKtcnl bpfDie proceeding lo the cxmnlnBllon, the muscular irritability 
n-maiuin^ in the body caused a pulsatory movement in the heart, whlcli lad 
Li his arrest and punishment for murder and Impiety. 



ON FAUNA or THE I 



HEGIOKS. 



I discHBsion before the Boston Society of Natural Histoiy, Dr. 

^r stated that it hail been ascertained that then) is a grMter 

njii^cies anionK the liirils of Ihe eastern and weatom Noitli AV 

T lion was formerly supposed. Several species, bearing clow 

. Lijioa the two condncnts, hare been established to be dlObrent, 

I'N', the Telvol Duck, tlie Peregrine Falcon, and Ihe Fish Hawk. 

-tfiig to olisorve, that, far no apparent caute In their organlaa- 

1 iLom that common to both siiores, many birds sro foand only 

111- other shore; for instance, the Manx Shearwater, the teaser 

tliill, the Europooo Scoier (dlSbring only in siie from tho Amer- 

iiri: fonnd only In Europe. Between the birds of the Atlantic 

i miiU there is more diversity, and also there ore observable dl^ 

u-irlbntlon. Thus Brunnich's Gnlllemot, found by Dr. Kona in 

i^onb, and rarely found so fur south as Miasnchusetu Bay, In 

J n'da in the harbor of San Francisi-o, In UUtude oeariywn*- 

i<i ihat of Klclimund, Virginia. The Urla Gtrllr^. whoK oxtronB 

i'liliig point on the Ailantlc Is the Bay of Fundy. brvedi alw 

itiicisi-o. ii nisy be, however, that tho eastuni and tliu western 

» will yet bo found to bo of different species. Dr. Brewer believeil that 

f would be, 

r. Bryant sttLted that the mnjodly of the arctic birds are Ideuiieol wllb 

B of Europe; and that the arctiu ornltholug}- of the weaiwu coon or 

I America dilTen^l more tVom the eastern coast than the latter did team 

>f £urope. 

r. A. A. Goold rcmuked that the arctic dreic has ever been conahlereil 

n loiilugical re^n; ho hail reccnily examined stnstls rollectcd 

'. StimpHOn in Beering's SCrnlo and upon Ihu nunhwett cohM dT 

1 Amerira, and bad found tlium tu be Identical with thono fminil 

Is place and Labrador. Une ahcll in porttrnlar. N^ucula thn 
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liHital Ml npposllH valre Uknn Ht ProvEncolowB, Uan. At I 

I Japui, the Kmic tknna exisu, anil th* tbolli of ttii* coiut an foaml 
I atSlmoilA the Bhvlls ura tlia»e uf lh« Chinit sum. llinls ma miri 
an Id th» nartlivm n'oloiit wlic.iv the colllinenu ■pprou'li oiuli W 
It it K (iDMtlo& If mollsuca laia travel luch dlstauccs. 

OK FAJtTHENOCEKESlS. 

Thi« irord, ns Ita dcrivuiioa Implies, tigniQei the produnloo of jroniig ti( 
I ttte female sex alone, as in the Aphidcd, or coDtinoD plnnt lie ' 



' with tbe other MX. 

Thcra are two tnodcH of gcuomtion well knowii in plants and di 
one bv true eg^. (he oilici l>y linili wiitioat eggs. The plant klagdomt 
known lo tw lull of buUi protOaaUM. The bud from a brnneh, Jem 
n^larl; ila leaven, and capable as It oTEca u of propagation, whore m 
ted, a> well na wlion united to tbu oiiftinal stem, It one varlotr of p _ 

n bf bndi. Tho bnd originating oa a bulb at the axils of the loavca ai 

tirnnchts, -hIiIe-Ii drops off, uid on dniling aoll, prodncea a new phMI, It H 

r Mbor variety of growth by buds. Aa each plant from such a bulbar bi " 

I nrltl iiTOduca its crap of bnllwls, propaKallonmay bBeontinuodoi 

r* Indfldnilely, without norawBory lutorven^on of true Sowen. 

Tlia Animal Kingdom, In iu infcrkir deputmenta of the lt»i1iMW ■ 

V Hollaacc, exemplUleR the nunc melbod of propagolion. Tho yonag p 
r inay grow tVom the aide of the old, and be persistent, like ordinurb 
f iilanis, but bocomiog an imlependent indiridual if cut off; or, la othor 
I ll majr drop olf oa reoehing towards malnrlly, bimI tluu aequln It 

ce, and (0 become the parent of BDcwtouphyte, Tbtu flu* the rmi htm 
I <loini bnvo long been known to be alike In reproduction. Tho bulbcia ol 
I plant are not like ime seed in atracian!, ucithet are the btdlwl* of tbo Q 
I panulHrldu!. Tbece Is nut the iptrminiil VL-aldu wllli Its ccrmiiiatlr* »i 
f The development Is limply gcrmlBAtlon. Tho onologica U 

y lie stated, go still funber; I'or ai plants prudtiee Imtt If 
} and llien flower liuditi and then Uovror Imds In which avxonl orj^ans m 
1 ar« developed, so some Mednaie (TabolarMie) Imd out polyps to nu 

s, and afterward* bnd oat Medu&n to develop aaxiM);;^ 
y am* and ova: Ihcso Mednsffl (aa oeraaionally happens with t>w ll 
li^anls) 8«pnrutlu([ and bewnihig fyce n;om the stalk that prudaoM tl 

V Horeover, it is now nuderstood that tlie so-called altemiitloTi 
■ nothing more than the auoxaslve states excmptlfled la pUnta, of l|w< 
>4Betplantk)if bud, opened leaf bud, tlower bud, and flower, rU of <r 
I'OftvD widely diverse in forms. 

b facU as theeo that the late Dr. BureMt SI 
if the proreae of conijuBul nousex-Ual pntpa 
la Aphld«i: and his conelnalon was, that tbe egg-like bodies, dovelofM 
osten within tim producing Aphia, wore of the nataru of btida, uul I 
BbM ova, ofteeint; in liiis willi Dr, Curpeutor; and that tbe whole WM ai 
□ the buddinK procoai. " The germs,'' ho says, " have d9M o 
stnietiiml chaructarlitics of eggs, such oa a vitollus, a gorminallve r 
Olid dm; OD the other hund, they are at first, simple colkctiuns, ii 
nuutet, ol' Ducleutml ce\U." Ua B.\sa i«t(3» >0 vuit »aa« kiiut uf oriKia.l 
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L or nctrly deposited escgs, lu lUe m^orlij or ihc f^^ti deposiied In « 
^calUmumlned liy him, hefoundspennaWn^U; gotaetimat as trnxiy at taar. 
ime InBtBDces, these HinKoliirOlaiiieiiUMlll retained I be poTCrofnWlmii 
rxunining twenty-seven drone-eggs, laid by tlic Bune qaeen wliteli M 
E farnialiMl a pcntion of the l^alo eggs, von Siebold did not dlacoriO' a tiapt 
■■pennalwKild. 

" Socb U the outline of the results U ivhich the disiingnlelied uitlioT kv 

I cnlved; uid although nuiDy will purbaps bo disinclined to i^re m anliadi 

g odbealon to hla views, thore cnn be no iloubi that bit work I> one A 

the moM ItDpoTtant that bus Bpi>ciired for a longtime; one well wonll]r«l 

g cat«lblly stadied by all pbyslologlsts, and one tbat must. In Iheow^ 

fgnuij adratice the cause of Bcleucc, IT only by calling the atloation of ol^ 

■erren to thil lingular and mucb-DOglorleU Eubjccl." 

It would appear, (yoni observed fact«, that, among «mo of Ibc tower u 

mall, it is or oo mote account for ono of them lu bud out a complete antin 

of lis kind, than for a crab to reproduce ia mutilated claw. MureorvTil 

Metna to be also true tliat (he budding prwpjs may lake place in tlw oratfi 

^ ud that it may erolve an egg or eometliing very lika an egtt, Ihoa o 

. nendngwlth the flnt step In the reprodnctlTO procCM; or it may evolve I 

I tiulb-like mass ffota other parts of tlic boily, IIXo tbat In ontlnatj Bemm 

I tton; and each may dorolop Into an Indiridtml animal, or what wtO prodn 

, ■nch individuals. Whether formed In one place or anotbcr, a frannlBatb 

e^ulfi, or a spot or collection or rellulcs, begins Hie development, and H 

whole process, from Its Iniilaiory step to tbe end, U B rognUr en>wili ftW 

tlwaini^e budding iDdlvlduol. 

UonuTsr, tbe observations in the plant kingdom appear to show doflnlld 

(conflnnaloi? of Mr. Lubbock's o1)»ervatlo[u la the Daphnlu), that In d 

coie of OTory reproduction, tbe ovnic whlcb dcrrlops without Impregnatll . 

U tdcnilcal in its iolijid ^;n>wth with that prepareil (br Imprecation aeciMS^' ■ 

loK to lli^ ordinary soed-prodndng procosE. Yet, not to lose eight ATltevI 

dlveise rclalioDS of the two modes of reproduction, we should remeBtNMM 

L that, nonnally. In every spvdes which bnda or produces budding e|tg«, IhriinS 

, aniibo tbe apposite sexes for true ceK-derelopmcnt; tbat even the lowMt>3 

[ jM>Woed has its coujagalion of oppositely related cells for Epore-reprwhAjH 

Van; tbat reproduction of this one^ux kind Is confined to the lower Kf4^^M 

I of species among animals, and some of these, like the Aphis, flml ™|ii^^| 

cewsaeasy tbat ihcyran turn olT their germ -bnda by thomyriKbi-UKt^l^^l 

thore Ik here a periodical recounc lo tlie true sexnal proeeas; thM Hi'nB^^I 

animals, like the Dapbnlu, while the ovaries produce eep of both Mtitti,^^^| 

normal eggs pass to another cavity, and early show tlielr dinllnctire dlln^^| 

ter; Uiat, inline, a distinction of sex (a kind of sexual pobirlly) Is tbe icn^^H 

nnlroiBal law Ibc reproduction In life, and is never altogether set aalde nv^H 

fbr the Inibrior spccioa, while abaolaiely essential In the higher. Uotoo*^^| 

^ this tnpplemental and inferior means of propagation, or budding, Is but i^^| 

«cputsioTi of the ordiimiy law of growth ; the same law that rcprbdueea d^H 

■Milt uul bafr in man, the tull of a mudtMed snake, or the 1e^ ofji matnil^H 

cntnaoMU, evolves the polyp from the bud of a polyp, the Aphis bom tl^H 

I Aphis Ksrm-bud, or the plant from an unimpregnated ovnlc. The .iph^H 

• g«Rn-tiiid or the nnlmpregnntcd ofule may bo ronsidered as only a minur^^| 

I «r more courentraied form of the bulb or bulbcl. ^^M 

ft The procuss by which the tema\Q ^roAucui ^tte oitiw tiV^^v <a «norwar^]^^| 
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n dOM tt beroiDO In any caw a imi^ dcrelopfng vgj;: anil ll would 
iH Bi Iwuit, ic Disy develop eidjor fzeminB lively, or in 
it mny »>nlinue a germ-bml, or trocoma an egg, nc- 
» it Ik ur in noi inpre;niBIc<l- 

' ID of rhe budding method of propagation mbEcrra 
■n end of rast importance amont; llic inferior aninialB and In the plant klag- 
•iam, k cHimoC be pmporly on etinlTaieiit to the normal tcxual procesf, 
Tlierc Is >oini> great difleronce boiwoen what the fbrnale con bud out *r her- 
H-ir, an>l wbut the 90xm combined prodaco. It ie probable. tVom farts which 
imrr been olwerred, both In plants and animals — UiOD{;h not yet demon- 
-' miol — Elint bud propagation will In all coaca, If fbllowed CKelnsirely, wA 
II tliB dt^llne of the nu-o, and lis ultimate uxtinctlon; and Hint tho wxe* 
.:tl' miuiri'd lo keep up the sexual system and thus to sunafa the typo at Ita 
nonnid level, aud kcoto its porpctnity. This, If eetabllnhed as a real elF^ 
u jts but a partial, or inodcqaate expreBsiuD of the dllTerence bctwean ItM 
Nu naulta. The aubjcct opens a wide field for exploration. — Sifluwm'a 
Jeunai (abiiilgod), Nov., 1S37. 

SILK CULTURE IN IKDIA. 

Mr. F. Boshford, who haft bocn engaged in the sllli cnitore in India for 

m.my VL^irs, Htatcs, In a paper rcconlly prewntcd lo the Loudon Society Of 

■A rt-'qalres In Beoind 1(1,000 of the best cocoons to produce oae 

I silk; In France 2,500 cocoons produce the same quantity. 

> ui improve this produce, Ur. Ba«hford imported a Inr^e qnan- 
' -I French, Italian, and China eggs, to ongrat^ upon the lUffcmit 
' .'.- M iIlu Beni^al race. VbHoua detuilft of Uie experiments wore (hen 
^' <jiii liLii Mr. Baahford snms up by saying that, as he had" spent tblM 
Eirs jn trying inoffectuolly to engraft a superior ualurc, and inrlgoiute tha 
r^iiinion slock, ho felt diacouragod, and would ghidly have tho opinion of 
'jttiralUts a£ to the probability of his olyectever being attuuable, and tliO 
rn-ijicr Sl«p3 to bo taken for rrailizini; it. - 

BUTTEKFLT VITARICM. 

'The succoiis of Tivaria for Ssh and Crustacea, boa sngRCSted to Ur. Nod 
ikintphroya, ofEuKlaod, the Idea ofavivurlnm for Insccuii and for the con- 
f itctlon of this ho has retvntly published dJreclionR in a work entitled tho 
|uUrr/)ji ITsariMN," Or "Iiucct Home," Entomologists hare at all time* 
~ It ncrcHsary to make UEo of eomekiud of vlrarlllm, for the purpOBoof 
rvbiK the changes which insects nudut^ before nnivlng at their pvrtbot 
~ 1 )iox, wltli a pcrfbnilcd lid for Tendlntlon, the cHnl-l>aaTd 
r the wooden box sunk In the groun<l, wltJi a win 
^Mtd llllod with the various kinds of catorplllan, are. In fticl, all rlvNiih 
10 speciality of Mr. Uumphrcys' plan is to make tho vivarium an onw> 
" :t for a drawing-room. With this rlew, he pfoposoa that lllhall 
glass case, wlib proper ventilation at the top; that panof tho 
a shall he filled with earth, in wliich plants, lacb lu are fed upon hj 
s, shall bo planted: that another part shall be devoted to a tukk, tbr 
f benefit of nilcU ax ilellitht Id wntcr; and that In the earth shall bo In- 
d bottles for holdiux spHj^ of such plants as are too larcc to grow In tho 
uponoi gather tmm ihe lUroctioos wlu&hsT m ii^^ lb. Vam^ 
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phrcys has himself tried the experiment, or seen it tried by others. An orna- 
mental glass case, filled with plants, on the leaves of which shonld appear 
beautlAil caterpillars of various colors, and metallic beetles glittering in the 
sun, while around the flowers should flit moths and butterflies, and dragon- 
flies, with their gorgeously-painted or delicately-reticulated wings, would cer- 
tainly form a very attractive ol^ect. Whether such a vivarium could be 
maintained in good working order or not, is, however^ in our opinion, a 
somewhat doubtful matter. 
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TRONOMY AND METEOaOLOGY. 



KEW PLAJiETS FOK IB68. 

10 fbrty-«lxth nslcroidol plonee was discovered by Mr. Fogsou, arOifbr<1, 

' " B57, and boa rwoivwJ the nnnie of llcetlu. 
D fbity-seTeliUi, A»;lBla, was disi'ovcreil uq the ISth of September, ISjT, 
r. Luther, or Bilk. 

Ibnr-clgbUl, Poda, and tlio fony-niDlh, Palen, wcie both dlHCuvenv] 
I. Goldadunidt, of ?arl«, on tliu enme evening, nnmely, tho IDth of Sep- 

e Bftlcth, TirBiniH, was discovered on the 4th of October, JW7, by Kr. 

in of tho obaervnlory at Wnshington, D. C* 
w uteroliU diacovered daring the year 1S3S bib ta follows: 

1, the Sny-flrsl, diarovered by H. Laurent, of Mnndllw, Jmn. SS. 

rop«, tbo flfty-»ccond, discovered by M. Goldacbmidt, Fplini«i7 fl. 

lypso, tlie flfty-Ihlrd, discovered by Dr. Luther, of Bilk, April 4. 

tf/tmrlli a»d Fiftf-^Jih Aileroidi, — 1«o astcroidi were discoverad on 

■'nl^t of the toth of September: the oiio by M. GotdBchmldt, ul P»rl>, 

■ tbo other by HSr. Georj^ Senrle, of the Dudley Observatory, at Albany. 

DONATI'S COMET. 

b IWlowInK account of the grent comet of 1S58 is derived in piirt from 
conlribnUHl to Kunkk'a Miith«inatic«l Jonmnl, by Prof. G. P. 
ID Camliridire Obaprvntury. 
a 2d June, ISj8, b. Taint nebulosity, slowly ndvuidug toward (lis 
u deaciied by Donati at Florence, neur tho star ^ Uanit. Tbiit «u 
trilest obscrvalion of the groHt comet of 1*38, lu dlatain-a from tho ana 
k then about two hundred miiiioDs of miiee, while ttoai the onrtb it mu 
. Ueing, St Urst, iucllDod to qnestton wholbcr U miKbt not 
another comet juat befon aeen in the same qiwrter of tha 
11 (the Iblrd comet of 1S9S), he communictUed the Inteiligcnco of the 
•niy, with X aulmble resurve, us "porhapi new; " and in a siscani) (to- 
ll he aaid, " It is posalhla that this oomcl la ibe same as tlutt dlDinTWOd 
le 3d of May." Thi* conjecture, fortunately for DooMi, did 
K prove true; although the apprehenslou of (ho Italian aMnmomer, tttm 
f TiralKiil uf ills tmnsatlanilo broth ren, wu not wtibantraiuinu.1iln fbnn- 
onor had ibe moon withdrawn from the evcnina eky, w h 
□t to be aeen, than it was detected almost ilmullaneooxljr al 
n illfll-rent poiuts iii Anicriiai, eocli ob*ervcr being iit tli<( llmu unnwain 
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of IW prcsvloni diewvory in It«ly. Ii "*• »<xn by Mr. H. i'. TuiiJ(i,m 
evening of Uw S8tb of June, kbiI bd Moonite ilutcnuIualJon ot lu plaei 
nwie on tbe utnu nlj^ht M tlio obgcrriuory or nnrvnnl CallcKCi. On i| 
SOtb, it WM detectoil by H. H. Parkliurtt, Esq., ol'lVsnJi AiDbuy, N. J.; 
on the lit of July, by HiwUiuboll, orMamnukvt. 

Threu gcoceDtric ptwlilons, obEoiued on Ibe 7tli, Lltb, utd 13ili of Ju 
flmlihcd Uanatl wltli the means of i-oinputing approidmiiti' eletn« 
eomel'a motion, ftom which it« Interesting chotBcur was quickly tv 
CoMidcnble dlfflculiy wns cxparicnced in fixing the jittcIw ilmi 
Don puBBge, a most nvceaBury condition in prcdliting iu [hiUi u 
tbe uiulli. WIiUd In oiher respecia the neults dedund by tr 
paMis were sDtni'ltnily uctordimt, tbey showed wide dlscrcpnnrl 

the plocu of the I'oinHt In ihe orbit, By the mLddlc of AtixuH, b 
ever, Iti future ['oune, tind gnat incream of brlj^tnwa In ^pEvmbw m 
uHy putofCktobur, had tK«n anxataiiMd wilb entiiv cenaJniif. 

Ime U tiod rrmidnod n lUnt olijoi't, not erui dltMmtMst 
c. It wiu dlstlnt;ablicd from ontinory tolcsraiAi romelB m 
b;> tite oxmnoc bIowikm of iu motion, in sintculnr contrnat with lt« « 

■mil by the vivid light of tliu niitleiu; the luttm pevaltei 
wuof llwlf prupbuticof n splendid destiny. 

Traceaof a tall weru aotluod on tlie 9(Hh of Aii;nut, and on thcSOih It «i 

i«B with the nakud eye as a hazy star. Fot a few ncckt ii upcnpied a fK 
Hon In tho heavens where It nwo before the son and eat alter It, Ik 
titlu s coiuplcuoos object both in the morning and evenlillf «ky- TbU el 
IVB rite to tlie erroncon* notion that two difTcront cmMU b 
■t>peat1^d. Tbo staicmcnt, which wax wiiiely cln- i^ted, that tlih n 

ot the uumel of ISiM and of 1556, sappoied by tome t« b« Idwitlc 
le oqD&tly incoirect. If it bu ever belbre been seen fay man, h MUtt 
been ttr back In history, sinre tlic most recent compntatlDnB aulga • 
of revolntinn of sbont twenty-four hundred yean. 

On tbo Rth of SopTcmber was Drfil noticed the cnrvsmro of the tail, « 
R^isequently, at the time of Its greatest expaneloo, became one of In in 
ImpiesBiTe ftntnres. It la remariiable that this penillaHty ehontd hava ta 
ttron^y onootrh exhibited to be dl^tlngninhcd at the nliors datCv wbe 
Mrth was close to tbo plane of Ihe comet's orbil. The observallun m 
In But, bo reconciled with the commonly received opinion that the mrt 
of the tail lid la the piano of motion abonl the fnin. 

On the SOth, the flm of n BerleH of cxmionllnary phtnomana man 
ttself In the region contiguon* to the nnclcn». A praccnt-fhaped b 
ObKnro and very narrow, was intetspenod, Ukc n screen, bciwnm ib« in 
and the snn ; within this, Instead of a soltly blended nebiilons Ihdit, Inil 
aUvo of an nndislurbcd condition of eqnilthrium, the fiery mats w: 
of apparent commotion, ai though upheaved by the action of violEBt InlJ 
nal (breel. On tbv 23d, two dark otitlinis were traced more than half w 
raund tbo nncloui, nnd on the next oveDini; atUI aooiber. Barb of ll 
«M evidently the onier boondiu? of a luminous envelope, the brightasl 1^ 
log that newest the nucleus. 

On the 2SIh four cnrnlops wore aeon, and others were snbseqnenll] 
Ibnncd, almost uiulcr tbo eye of the nlMcrrcr, their motion of pn^cci ' 
iiiclciiB Iralnu p\ii|cnt from nfjcht to nighl. The nipidily of H 
and Ihu I'nortnous cxioirt. \o viViXtV «wi mo iiUSmiMilv cxpaado 
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■1 wiiliiii lUo iniuoat onvoUip can only Im acrouiiKiJ ftir us 
lilan luiil violent dlsniptloiia from the coiitrtil liod.v, puifeetiag 
»yo\amvs of its lomlnotts Bubitannj towarta iha inn. which byisoma 
is in turn rvpuUiMl 1>7 that \ioAy, and ilriven iiS to cho illEtant 
cc, rormiDg iha vast train of ligbt so ohanlctcri^itiu or tbvwj 
w bodies. 

Itell, of the QnciiuiAti Obaervutorj, thos dein-ibes iho kppeor- 

ODKt in Iha KtEnt refractor of that inatitotioii : 

lo evening of the SSth of Septombcr the central portion, or nnriaiu, 

ll with powers Toiying ihim one hundred lo dvo huodiol, 

g Bny tvtdeoce of a well^lefinod planotBty dinlc. It wm ft 

It kIuw of light, darting and flaBhing forward in the direction of the 

a iQwsnl the Bnn, nod )eBYin([ the rogioa behind in compantlTe ob- 

Bnt the moat wonderful physical fcatnro presented waa a, portton 

idmlovi ri«g, with ita vertex directed toward the son. the 

; in th» centic, wiiilo the impeifbct rfn^ iwept more tban 

nniia centre. Thia nelndoos rin); reacmblcd those wliich 

liaca escape IVnin a eteam-pipc, Iwl did not exhltiit the appoamnoD 

'mi prcBcuted by a hollow hcmbspherical eareiup of nuboloui 

w was an evident concontratlna of liKhi in tba contml portions of ilie 
, in the cate of n hallow envelop, the brighteet portion Hhonld be 
<r edfce. By niicronititrical meBanremont, the distance front tbe 
ut to the circumfcreiii^ of the rinfi; wu found to bo alwut nine 
d miks. ThlR would give a diamoter of eighteen thousand inDWi In 
g waa entire. Similar nienfnremcnt!i, made on the evening of thA 
if Sopicmbcr, indicated a decided increase in tlic radius of the rfiig, 
wnot less than twelve thunsund miles inlcn^h. On theMuna 
iced the fact that the lumlnoui envnlop did not bknd iEHilf 
10 bead portion of the Coil, but appeared somowlint to penetrate into 
a, uspcclally on ilie upper part, presuotintp tliu aiipeitniiiai 
It SOU" of s splnU. The tail on the 2Sth wna deddodly briefer and 
~ ed on the upper than on the lower portion, while on the efenli^ 
I there waa a much nearer approach to equality in briglitneu, gs- 
trtbe bead of the comet. Through the telescope, anil near tba 
le tail presented the appearance of a hollow nebulons envelop, mulct 
:n of a paraboloid of ravolatlun, the eitgca being brightest and weO 
1, while there wu a mnnin»t fading away of tight towarda the omtnil 
, Through the vn«l depth of nebulous matter composing tliia WOB- 
appundage, the faintest telescopic stars shone with uudiminlibod 
fcrl^htncff," 

inutiutalneillislcajtdlsiiincefti>in the sun — 53,(l0a,0no uf mtlea 
ilMgufthuSOili of September. lis least dlsiaiiw IVom ihaGinli 
-.'>a,0U0,UU4 ofmlioa — u^curred an ilie ISth of Oclobor. On the lOtli of 
|jctob«r, lis tall ilieidiad over (Xf of the heavens, and van Al.OOOJXn gf 
n length, and 10,0(10,000 In breadth, at lis exCninilty. The Ion- 
meter <iC its orbit whs oatlinatoil as 1B4 limes that of the oanh, or 
ba,OUO,000,000 mllcB, B space, liowuver, considerably less than one'tboiuwiilth 
lofthedistanceof the nc4>resl fixed atar. For the nucleus. Mr, Bond f^ln* the 
^Hewing meunivmrntH ; July lOtb, y'^^- SOOOuilies: AairuHt 19lh, eqvnl to 
k star of tbe7lh uiafmltiule; Aajfost SPth, hvaJ of ilieix 



